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Aarvl Sulfo T^«"^de a nd Sulfami ^e Derivatives 
and Uaes Thereof 

Throughout this application, various references are 
referred to within parentheses. Disclosures of these 
publications in their entireties are hereby incorporated 
by reference into this application to more fully describe 
the state of the art to which this invention pertains. 
Full bibliographic citation for these references may be 
found at the end of this application, preceding the 
sequence listing and the claims. 



Background of the Invention 

The peptide neurotransmitter neuropeptide Y (NPY) is a 36 

15 amino acid member of the pancreatic polypeptide family 

with widespread distribution throughout the mammalian 
nervous system (Dumont et al . , 1992) . The family includes 
the namesake pancreatic polypeptide (PP) , synthesized 
primarily by endocrine cells in the pancreas; peptide YY 

20 (PYY) , synthesized primarily by endocrine cells in the 

gut; and NPY, synthesized primarily in neurons {Michel, 
1991; Dumont et al . , 1992; Wahlestedt and Reis, 1993). 
All pancreatic polypeptide family members share a compact 
structure involving a "PP-fold" and a conserved C- terminal 

25 hexapeptide ending in Tyr^^ (or Y^' in the single letter 
code) . The striking conservation of Y'' has prompted the 
reference to the pancreatic polypeptides' receptors as "Y- 
type" receptors (Wahlestedt et al . , 1987), all of which 
are proposed to function as seven transmembrane -spanning 

30 G protein-coupled receptors (Dumont et al., 1992). 

NPY and its relatives elicit a broad range of 
physiological effects through activation of at least five 
G protein-coupled receptor subtypes known as Yl, Y2, Y3 , 
35 Y4 (or PP), and the "atypical Yl". While the Yl, Y2, Y3 , 

and Y4 (or PP) receptors were each described previously in 



-2- 

both radioligand binding and functional assays, the 
"atypical Yl" receptor is unique in that its 
classification is based solely on feeding behavior induced 
by various peptides including NPY. 

5 

The role of NPY in normal and abnormal eating behavior, 
and the ability to interfere with NPY-dependent pathways 
as a means to appetite and weight control, are areas of 
great interest in pharmacological and pharmaceutical 

10 research (Sahu and Kalra, 1993; Dryden et al,, 1994), NPY 
is considered to be the most powerful stimulant of feeding- 
behavior yet described {Clark et al., 1984; Levine and 
Morley, 1984; Stanley and Leibowitz, 1984). The 
stimulation of feeding behavior by NPY is thought to occur 

15 primarily through activation of the hypothalamic "atypical 
Yl" receptor. For example, direct injection of NPY into 
the hypothalamus of satiated rats can increase food intake 
up to 10- fold over a 4 -hour period (Stanley et al. , 1992) • 
Similar studies using other peptides has resulted in a 

20 pharmacologic profile for the "atypical Yl" receptor 
according to the rank order of potencies of peptides in 
stimulating feeding behavior as follows: NPYj.j^ s NPY - 
PYY ^ [Leu^\Pro^']NPY > NPYJ3.3, (Kalra et al . , 1991; 
Stanley et al , , 1992) . The profile is similar to that of 

25 a Yl-like receptor except for the anomalous ability of 
NPY2.36 to stimulate food intake with potency equivalent or 
better than that of NPY. A subsequent report in J. Med. 
Chem. by Balasubramaniam and co-workers (1994) showed that 
feeding can be regulated by [D-Trp^^] NPY. While this 

30 peptide was presented as an NPY antagonist, the published 
data at least in part support a stimulatory effect of [D- 
Trp^^lNPY on feeding. In contrast to other NPY receptor 
subtypes, the "feeding" receptor has never been 
characterized for peptide binding affinity in radioligand 

35 binding assays. The fact that a single receptor could be 
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responsible for the feeding response has been impossible 
to validate in the absence of an isolated receptor 
protein; the possibility exists, for example, that the 
feeding response could be a composite profile of Yl and Y2 
5 subtypes . 

This problem has been addressed by cloning rat and human 
cDNAs which encode a single receptor protein, referred to 
herein as Y5, whose pharmacologic profile links it to the 

10 "atypical Yl" receptor. The identification and 

characterization by applicants of a single molecular 
entity which explains the "atypical Yl" receptor allows 
the design of selective drugs which modulate feeding 
behavior. It is important to note, though, that any 

15 credible means of studying or modifying NPY-dependent 

feeding behavior must necessarily be highly selective, as 
NPY interacts with multiple receptor subtypes, as noted 
above (Dumont et al . , 1992). 

20 As used in this invention, the term "antagonist" refers to 

a compound which decreases the activity of a receptor. In 
the case of a G-protein coupled receptor, activation may 
be measured using any appropriate second messenger system 
which is coupled to the receptor in a cell or tissue in 

25 which the receptor is expressed. Some specific but by no 

means limiting examples of well-known second messenger 
systems are adenylate cyclase, intracellular calcium 
mobilization, ion channel activation, guanylate cyclase, 
and inositol phospholipid hydrolysis. Conversely, the 

30 term "agonist" refers to a compound which increases the 

activity of a receptor. 

In order to test compounds for selective binding to the 
human Y5 receptor the cloned cDNAs encoding both the human 
35 and rat Y2 and Y4 (or PP) receptors have been used. The 
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human and rat Y5 receptors were disclosed in PCT 
International Application No. PCT/US95/15646 , published 
June 6, 1996, and filed as a continuation in part of U.S, 
Serial No. 08/349,025, filed December 2. 1994, the 
5 contents of which are hereby incorporated by reference 
into this application. The human and rat Y2 receptors 
were disclosed in PCT International Application 
US95/01469, published August 10, 1995, as WO 95/21245, and 
filed as a continuation-in-part of U.S. 08/192,288, filed 

10 February 3, 1994, the contents of which are hereby 
incorporated by reference into this application. The 
human and rat Y4 receptors were disclosed in PCT 
International Application PCT/US94/14436 , published July 
6, 1995, as WO 95/17906, and filed as a continuation- in- 

15 part of U.S. 08/176,412, filed December 28, 1993, the 
contents of which are hereby incorporated by reference 
into this application. The Yl receptor has been cloned 
from a variety of species including human, rat and mouse 
(Larhammar et al, 1992; Herzog et al, 1992; Eva et al, 

20 1990; Eva et al, 1992) . 

The synthesis of novel aryl sulfonamide and sulfamide 
compounds are disclosed which bind selectively to the 
cloned human Y5 receptor compared to the other cloned 

25 human NPY receptors, and inhibit the activation of the 
cloned human Y5 receptor as measured in in vitro assays. 
The in vitro receptor binding and activation assays 
described hereinafter were performed using various 
cultured cell lines, each transfected with and expressing 

30 only a single Y-type receptor. In addition, the compounds 
of the present invention were shown to inhibit in animals 
either NPY- induced feeding behavior or feeding behavior 
exhibited by tood-deprived animals. 
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This invention is also directed to the treatment of 
feeding disorders such as obesity and bulimia nervosa 
using the compounds described herein. In addition, the 
compounds of the present invention may also be used to 
5 treat abnormal conditions such as sexual/reproductive 

disorders, depression, epileptic seizure, hypertension, 
cerebral hemorrhage, congestive heart failure or sleep 
disturbances, or any condition in which antagonism of a Y5 
receptor may be useful . 



-6- 

Summarv of the Invention 

This invention is directed to novel aryl sulfonamide and 
sulfamide compounds which bind selectively to and inhibit 
the activity of the human Y5 receptor. This invention is 
5 also related to uses of these compounds for the treatment 
of feeding disorders such as obesity, anorexia nervosa, 
bul imia nervosa, and abnormal conditions such as 
sexual /reproductive disorders, depression, epileptic 
seizure, hypertension, cerebral hemorrhage, congestive 
10 heart failure or sleep disturbances and for the treatment 
of any disease in which antagonism of a Y5 receptor may be 
useful. 
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Detailed Description of the Invention 

The present invention is directed to compounds having the 
structures : 

5 O 

II 

Ar-X-S-L' -K-W 

II 
0 

10 wherein Ar is 




15 



wherein each Z is independently N or C; 
wherein each Y is independently N or C; 
wherein p is an integer from 0 to 2; 
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wherein o is an integer from 0 to 1 and a is an integer 
from 0 to 3; 

wherein V is S, O, N, or NR5; 

5 

wherein X is a single bond or -NH-; 



wherein each Rj is independently H; F; CI; Br; I; NO^; OH; 
Ci-C, alkyl; Cj-C^ alkenyl; Cj-C, alkoxy; C,-C, hydroxyalkyl ; 
C1-C4 methoxyalkyl; Cj-C, monohaloalkyl ; Cj-C^ 
polyhaloalkyl; NCR,)^; NHCOR5; N(COR5)2; NHCOjRj; NHCONHR,; 
NHSOjRs; N(S0jRs)2; COjRs; C0N(R5)j; SOjlUR^)^; phenoxy; 
phenyl; pyridyl; thiophenyl; naphthyl; phthalimide; Cj-C, 
lactam, C5-C, cyclic imide, Cj-C, cyclic amino; wherein the 
phthalimide, lactam, cyclic imide, or cyclic amine is 
linked by nitrogen; and wherein the phenoxy, phenyl, 
pyridyl, thiophenyl, naphthyl, phthalimide, lactam, cyclic 
imide, or cyclic amine is substituted with H, F, CI, Br, 
I, CF,, Ci-C, alkyl, C^-C, alkoxy, C,-C, alkyl thio, or NO,; 

wherein each R3 is independently H; F; CI; Br; I; NO^; OH; 
Cj-C^ alkyl; C2-C, alkenyl; C,-C, alkoxy; Cj-C^ hydroxyalkyl; 
C,-C, methoxyalkyl; c,-C, monohaloalkyl; C-C^ 
polyhaloalkyl; N(RJ.; ^fHCOR,; NICORJ^; NHCOjRj; NHCONHR5; 
NHSO2R5; N{S0jR5),; COjR^; CONCR^)^; 30.H{R^)j; or R. and R, 
present on adjacent carbon atoms can constitute Cj-C, 
cycloalkyl, C5-C, heterocycloalkyl or C^-C, heteroaryl; 

wherein each R, is independently H; F; Cl; Br; I; NO2; OH; 
C,-C, alkyl; C,-C, alkoxy; C,-C, hydroxyalkyl; C,-C, 
methoxyalkyl; C,-C, monohaloalkyl; C,-C, polyhaloalkyl; 
NtRj^; NHCORj; NtCORJ,; NHCO2R,; NHCONHR^; NHSO^Rj; 
N(S02R5)2; COjR^; CONlRs)^; or SOjNCRJj; 



wo 97/19682 



PCTAJS96/19085 



-9- 



wherein each is independently H; C.-Cj alkyl; C 
monohaloalkyl; or C,-C, polyhaloalkyl ; 

wherein L' is -NRj-L- or 




10 



wherein 



in h is C3-C, alkyl; C3-C, alkenyl; alkynyl; 



15 




20 




25 



30 



or 
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wherein R, is H; or C.-C, straight chained alkyl; 

wherein the alkyl, alkenyl or alkynyl is substituted with 
H. OR,, CN, C,-C, alkyl, CH,OR„ COniR,) „ C0,R„ phenyl, 
pyridyl, thiophenyl or naphthyl; 

wherein one dashed line is a double bond and the other 
dashed line is a single bond; 

wherein each R, is independently H; CN; OR,; c^-C, alkyl; 
CH3OR,; CON{R,),; C0,R,; phenyl; pyridyl; thiophenyl or 
naphthyl; wherein the phenyl, pyridyl, thiophenyl or 
naphthyl is substituted with H, F, Cl, Br, I, CFj, c -C 
alkyl, C,-C, alkoxy, C,-C, alkylthio, or NO,; 

wherein i is an integer from l to 4; wherein n is an 
integer from 0 to 3; wherein m is an integer from 0 to 3; 

wherein K is . -CH,-NR.„-CHR,-(CH,),-; -CH,-NR,o-CO- (CH,) - • - 
CH,-NH-CO.NH-(CH,),-; -CO-NH-CHR,- (CH,) ; -CH,-NR,,-CO-OTR,- 
(CH^)^; -CH,-NR.o-CS-(CH,)^-; -CH,-NH-CS-NH- (CH,) ; -CS-NH- 
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CHR,- (CH2)j-; -CH2-NR10-CS-CHR,- (CHj),; or -CHj-N=CSR, -NH- 
(CH^)j; 
wherein j is an integer from 0 to 3; 



wherein R7 is H; Ci-Q alkyl; CHjORj; - (CHj) j.NHCO,R,, ; 
(CHJ) pNHSOjRj; CHjN(R„>j; phenyl; pyridyl; thiophenyl; or 
naphthyl ; 
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wherein Q is O; S; N; NR,; or C{Rs)2; 

5 wherein b is an integer from 1 to 2; 

wherein is independently H; F; Cl; Br; I; NOj,- OH; =0; 
Ci-C, alkyl; C,-C, alkoxy; C,-C, hydroxyalkyl; C,-C, 
methoxyalkyl; C,-C, monohaloalkyl ; C,-C, pblyhaloalkyl ; 
10 N(R5)j; NHCOR^; NICORJ,; NHCO^R^; NHCONHR,; NHSOiR,; 

N(S02Rs)2; COjRs; C0N{Rs)2; or SO^NiRs),; 

wherein R, is H; C,-C, alkyl; COR^; CO^Rs; CONCRj)^; 
15 wherein Rjo is H; or Cj-Q alkyl; 



wherein R,i is H; COR^: COR^; SOjR;; SO,R,j; and 



10 



15 



20 



or 
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wherein R,, is phenoxy; phenyl, pyridyl; thiophenyl • 
naphthyl; wherein the phenoxy. phenyl, pyridyl, thiophenyl 
or naphthyl is substituted with H, F. CI, Br, i, CF,, c -c 
alkyl, c,-C, alkoxy. C,-C, alkylthio, NO,, phenyl, pyridyl 
5 or thiophenyl; or a pharmaceutical ly acceptable salt 
thereof . 

The invention also provides for the ( + ) and (-) 
enantiomers of the compounds described herein. 



in one embodiment the invention provides for a compound as 
described above, where R, is H; 

where L is selected from C3-C, alkyl or 




where the alkyl is substituted with H, OR^, CN, C,-C. 
alkyl, CH,OR„ C0N(R5),. CO3R,, phenyl, pyridyl, thiophenyl 
or naphthyl; and 



-16- 

In other embodiments of the present invention, the 
compounds may have the structures where Ar is selected 
from: 



5 



10 




where each of Rj, R3 and is independently H; F, CI, Br 
or I; NO2; OH; C1-C4 alkoxy; Ci-C, hydroxyalkyl; Cj-C^ 
monohaloalkyl; Cj-C^ polyhaloalkyl ; or NfRs)^; where X is 
20 a single bond; where each R5 is independently C^-Cj alkyl; 

where L is selected from C^-alkyl or C7-alkyl; 




where R, is H; CH^OH; or CHpR^; 
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and K is -CHj-NRio-CHR^- (CH2) -j- 
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25 




30 



35 
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15 




25 



30 
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10 



15 



or 



NQ2 O 




Additional embodiments of the present invention include 
those in which L is C^-alkyl or C,-alkyl. 



20 



In an 
structure 



embodiment of the invention the compounds have the 




30 



or 
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In one embodiment of the invention K is 
-CH.-NRio-CO- (CHj)^-. 

5 

In another embodiment of the invention the compound has 
the structure: 



10 




In yet another embodiment of the present invention K is 
-CHj-NH-CO-NH- (CHj),--. 
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In a further embodiment of the invention the compound has 
the structure: 




The invention also provides for a method of modifying 
feeding behavior of a subject which comprises 
administering to the subject an amount of a compound 
effective to decrease the consumption of food by the 
subject so as to thereby modify feeding behavior of the 
subject, where the compound has the structure: 



20 



O 
II 

Ar-X-S-L' -K-W 



wherein Ar is 
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5 wherein each Z is independently N or C; 
wherein each Y is independently N or C; 
wherein p is an integer from 0 to 2; 

10 

wherein o is an integer from 0 to 1 and a is an integer 
from 0 to 3; 

wherein V is S, 0, N, or NRc.; 

15 

wherein X is a single bond or -NH-; 
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wherein each R, is independently H; F; Cl; Br; I; NO,; OH; 
C,-C, alkyl; C^-C, alkenyl; Cj-C, alkoxy; C.-C, hydroxyalkyl ; 
C.-Ct methoxyalkyl ; Ci-C« monohaloalkyl ; C.-C^ 
polyhaloalkyl; NCR^),; NHCOR5; NlCORs)^; NHCO3R5; NHCONHRj; 
5 NHSOjRs; NCSOjRs)^; COjRj; CONCRs)^; SOjNCRs)^; phenoxy; 

phenyl; pyridyl; thiophenyl; naphthyl; phthalimide; C^-C-, 
lactam, Cj-C, cyclic imide, Cj-C, cyclic amino; wherein the 
phthalimide, lactam, cyclic imid^, or cyclic amine is 
linked by nitrogen; and wherein the phenoxy, phenyl, 
10 pyridyl, thiophenyl, naphthyl, phthalimide, lactam, cyclic 

imide, or cyclic amine is substituted with H, F, Cl, Br, 
I, CF3, C,-C, alkyl, Ci-C, alkoxy, Cj-C^ alkylthio, or NO^; 

wherein each R3 is independently H; F? Cl; Br; I; NOj; OH; 

15 C,-C, alkyl; Cj-C< alkenyl; C^-C^ alkoxy; C,-C, hydroxyalkyl; 

Cj-C, methoxyalkyl; Ci-C, monohaloalkyl; C,-C, 
polyhaloalkyl; NCRs),; NHCOR^; N(CORs),; NHCO,R,; NHCONHR,; 
NHSO2R5; NiSO^Rs)^; COjR,; CONCRs)^; SOjN(R,)j; or R, and R, 
present on adjacent carbon atoms can constitute Cj-C, 

20 cycloalkyl, C^-C-, heterocycloalkyl or C^-C, heteroaryl; 

wherein each R, is independently H; F; Cl; Br; I; NO^; OH; 
c^-C, alkyl; C,-Q, alkoxy; Cj-C, hydroxyalkyl; C^-C, 
methoxyalkyl; C,-C, monohaloalkyl; C,-C« polyhaloalkyl; 
25 N(R,)^; NHCOR5; N(CORs)=; NHCO^R,; NHCONHR5; NHSO^R^; 

NCSOjRs)^; COjRs; CONCRj^; or SOJI(R^)^: 

wherein each Rs is independently H; Cj-Cj alkyl; Ci-C, 
monohaloalkyl; or Cj-Cj polyhaloalkyl; 

30 

wherein L' is -NRj-L- or 



35 
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5 




wherein L is C3-C, alkyl; C^-C, alkenyl; C3-C, alkynyl; 



10 



15 



20 



25 




30 or 



35 
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10 



15 



20 



30 




wherein Ri is H; or Cj-C, straight chained alkyl; 

wherein the alkyl, alkenyl or alkynyl is substituted with 
H, ORs, CN, C,-Cfi alkyl, CHjORs, CON{R5)2, CO^Rj, phenyl, 
pyridyl, thiophenyl or naphthyl; 

wherein one dashed line is a double bond and the other 
dashed line is a single bond; 



wherein each is independently H; CN; OR,; C.-C^ alkyl; 
CHjOR,; CONCRs),; CO,R,; phenyl; pyridyl; thiophenyl or 
naphthyl; wherein the phenyl, pyridyl, . thiophenyl or 
naphthyl is substituted with H, F. Cl, Br, I, CFj, Cj-C, 
25 alkyl, Ci-C« alkoxy, C-C, alkylthio. or NO^; 

wherein i is an integer from 1 to 4; wherein n is an 
integer from 0 to 3; wherein m is an integer from 0 to 3; 



wherein K is -CH,-NR,c-CHR,- (CH^) -CH,-NR,o-CO- <CHj) j- ; - 
CH2-NH-CO-NH- {CHO -CO-NH-CHR-,- (CHj) J-; -CHj-NRk-CO-CHR-,- 

(CH,),; -CH,-NR„-CS-(CHj)^-; -CH,-NH-CS-NH- (CH,) ^ : -CS-NH- 
CHR,- (CHj),-; -CH,-NR.,-CS-CHR,-(CH3),; or -CH,-N=CSR,-NH- 

(CHj)j; 



35 
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wherein j is an integer from 0 to 3; 

wherein R, is H; C,-C, alkyl; CH^OR^; ( CH, ) ^NHCO^R, ; 
(CH^jpNHSOjR^; CHjNCR.i),; phenyl; pyridyl ; thiophenyl ; or 
5 naphthyl ; 
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Wherein Q is 0; S; N; NR,; or ClRs)^; 
wherein b is an integer from 1 to 2; 

wherein R, is independently H; F; CI; Br; I; NO^; OH; =0; 
C1-C4 alkyl; C,-C, alkoxy; C,-C, hydroxyalkyl; Ci-C, 
methoxyalkyl; C^-C, monohaloalkyl; C,-C, polyhaloalkyl ; 
NCRs)^; NHCORs; NICOR^),; NHCOjRj; NHCONHR^; NHSO^R^; 
NCSOjRs)^; COjR,; CONlRs)^; or S0,N|R5)j; 

wherein R, is H; C.-C, alkyl; COR^; COjR,; CONlRs)^; 
wherein R^^ is H; or Ci-C, alkyl; 



wherein R^, is H; COR^; COR^,; SO^R^; SO^R^j; and 
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wherein is phenoxy; phenyl, pyridyl; thiophenyl • or 
naphthyl; wherein the phenoxy. phenyl, pyridyl. thiophenyl 
or naphthyl is substituted with H, F. Cl. Br. I, CF,. C -C 
alkyl. C,-C, alkoxy. C,-C, alkylthio, NO,, phenyl, pyrxdyl 
or thiophenyl; or a pharmaceutically acceptable salt 
thereof . 

in one embodiment of the method described above the 
subject is a vertebrate, a mammal, a human or a canine, 
in another embodiment the compound is administered m 
combination with food. 

The invention also provides for a method of modifying 
feeding behavior where the compound has the structure: 
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The invention further provides a method of treating a 
feeding disorder in a subject which comprises 
administering to the subject an amount of a compound 
effective to decrease consumption of food by the subject, 
where the compound has the structure: 

O 



Ar-X-S-L' -K-W 




5 wherein each Z is independently N or C; 

wherein each Y is independently N or C; 
wherein p is an integer from 0 to 2; 



10 



15 



wherein o is an integer from 0 to 1 and a is an integer 
from 0 to 3; 

wherein V is S, O, or NR5; 

wherein X is a single bond or -NH-; 
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wherein each R, is independently H; F; ci; Br; i; no,; oH; 
C,-C, alkyl; C,-C, alkenyl; C^-C, alkoxy; c,-C, hydroxyalkyl !• 
C.-C, methoxyalkyl; c,-C, monohaloalkyl ; c.-C. 
polyhaloalkyl; N(R,),; NHCOR,; N{C0R,)3; NHCO.,R,; NHCONHR, • 
NHSO,R,; NCSO^Rs),; CO^R^; CON{R,),; SO,N(R,),; phenoxy,' 
phenyl; pyridyl; thiophenyl; naphthyl; phthalimide; C.-C. 
lactam, Cs-C, cyclic imide. C^-c, cyclic amino; wherein the 
phthalimide. lactam, cyclic imide, or cyclic amine is 
linked by nitrogen; and wherein the phenoxy, phenyl, 
pyridyl, thiophenyl, naphthyl, phthalimide. lactam, cyclic 
imide, or cyclic amine is substituted with H, F, CI. Br. 
I. CF3, q-C, alkyl, Ci-c, alkoxy. C,-C, alkylthio, or NO,; 

wherein each Rj is independently H; F; CI; Br; I; NO,; OH; 
Ci-C, alkyl; Cj-C, alkenyl; Ci-C, alkoxy; C^-C, hydroxyalkyl; 
C,-C, methoxyalkyl; c,-C, monohaloalkyl; Ci-C, 
polyhaloalkyl; lt(R,),; mCOR,; N(C0R5),; NHCO^R,; NHCONHR,,- 
NHSO3R,; N(S0,R5),; CO,R,; CON{R,),; SO,N(R,),; or R, and R3 
present on adjacent carbon atoms can constitute C5-C, 
cycloalkyl, C^-C, heterocycloalkyl or C^-C, heteroaryl; 

wherein each R, is independently H; F; CI; Br; I; NO,; OH; 
C,-C, alkyl; C.-C, alkoxy; C,-C, hydroxyalkyl; c,-C, 
methoxyalkyl; C,-C, monohaloalkyl; C,-C, polyhaloalkyl; 
N(Rs)2; NHCOR,; NiCORs)^; NHCO^; NHCONHR5; NHSO,R,; 
N{S02Rs)j; COjR,; C0N(R,)2; or SOjN(R,)j; 

wherein each R5 is independently H; C.-Cj alkyl; c,-C, 
monohaloalkyl; or C.-Cj polyhaloalkyl; 



wherein L' is -NRj-L- or 
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^ ' n» 



wherein L is C^-C, alkyl; C3-C, alkenyl; Cj-C, alkynyl; 
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wherein is H; or C,-C3 straight chained alkyl; 

wherein the alkyl, alkenyl or alkynyl is substituted with 
H. OR,, CN, C,-C, alkyl, CH,OR„ CON(R,)„ C0,R„ phenyl, 
pyridyl, thiophenyl or naphthyl; 

wherein one dashed line is a double bond and the other 
dashed line is a single bond; 

wherein each R, is independently H; CN; OR,; C.-C, alkyl- 
CH.OR,; CONIR,),; co^; phenyl; pyridyl; thiophenyl or 
naphthyl; wherein the phenyl, pyridyl, thiophenyl or 
naphthyl is substituted with H, F, CI, Br, I, CFj, c,-C 
alkyl, c,-C, alkoxy, C,-C, alkylthio, or NO^; 

wherein i is an integer from 1 to 4; wherein n is an 
integer from 0 to 3; wherein m is an integer from 0 to 3; 

wherein K is -CH,-NR,o-CHR,- (CH,) ; -CH,-NR,„-CO- (CH,) • - • - 
CH3-NH-C0-NH-(CH,) ,-; -CO-NH-CHR,- (CH,) ; -CH,-NR,„-CO-CHR,- 
(CH,),; -CH,-NRi,-CS-(CH,)^-; -CH,-NH-CS-NH- (CH,) i- ; -CS-NH- 
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CHR,- (CH^),-; or -CH.-NR^o-CS-CHR,- (CH,) , ; or -Cll^-N=CSR,-m- 
(CHj) 



5 



wherein j is an integer from 0 to 3; 

wherein R, is H; C,-C, alkyl; CH.ORs; ( CH^ ) pNHCO.Rs ,• 
{CH2) pNHSOjRs,- CHjNtRu)^; phenyl; pyridyl; thiophenyl; or 
naphthyl ; 
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TO 

wherein Q is O; S; N; NR,; or C(R5)2; 

5 wherein b is an integer from 1 to 2; 

wherein is independently H; F; Cl ; Br; I; NO,; OH; =0; 
C-C, alkyl; Ci-C, alkoxy; C^-C, hydroxyalkyl ; C,-C, 
methoxyalkyl; C,-C, monohaloalkyl ; C.-C, polyhaloalkyl ; 
10 N(R,).; NHCOR,; N(CORj,; NHCO3R,; NHCONHR,; NHSO^Rs; 

N(S02R5)2; COjRj; CONiR^),; or SO^NCRs)^; 

wherein R, is H; C.-C, alkyl; CORs; CO^Rs; COHiR,),! 
15 wherein Rjo is H; or Cj-Q alkyl; 
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wherein R^ is H; COR,; COR,,; SO^R^; SO,Ru; 
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wherein R,, is phenoxy; phenyl, pyridyl; thiophenyl; or 
naphthyl; wherein the phenoxy, phenyl, pyridyl, thiophenyl 
or naphthyl is substituted with H, F, Cl, Br, i, cFj, c -C 
alkyl, Ci-C. alkoxy. C,-C, alkylthio, NO,, phenyl, pyridyl 
or thiophenyl; or a pharmaceutically acceptable salt 
thereof . 

In an embodiment of the present invention the feeding 
disorder may be obesity or bulimia. In another embodiment 
of the present invention the subject is a vertebrate, a 
mammal, a human or a canine. The invention also provides 
for the decrease in the consumption of food by the subject 
by the compound inhibiting the activity of the subject's 
Y5 receptor. 

The invention further provides a method of treating a 
feeding disorder in a subject which comprises 
administering to the subject an amount of one of the 
following compounds: 
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25 or 

NO2 O 

30 

This invention also provides a method for treating a 
disorder in a subject which is alleviated by administering 
to the subject an amount of a compound described herein 
35 which is a Y5 receptor antagonist. 
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This invention additionally provides a method of treating 
obesity in a subject which comprises administering to the 
subject an amount of a Y5 receptor antagonist compound 
described herein. 

This invention additionally provides a method of treating 
non-feeding disorders in a subject which comprises 
administering to the subject an amount of a compound 
described herein which is a Y5 receptor antagonist. 

This invention further provides that any of the methods 
for treating may comprise administering to the subject a 
plurality of compounds described herein. 

The invention also provides for the (-) and ( + ) 
enantiomers of the compounds of the subject application 
described herein. Included in this invention are 
pharmaceutically acceptable salts and complexes of all of 
the compounds described herein. The salts include but are 
not limited to the acids and bases listed herein. The 
following inorganic acids; hydrochloric acid, hydrofluoric 
acid, hydrobromic acid, hydroiodic acid, sulfuric acid and 
boric acid. The organic acids; acetic acid, 

trifluoroacetic acid, formic acid, oxalic acid, malonic 
acid, succinic acid, fumaric acid, tartaric acid, raaleic 
acid, citric acid, methanesulf onic acid, 
trifluoromethanesulfonic acid, benzoic acid, glycolic 
acid, lactic acid and mandelic acid. The following 
inorganic bases; ammonia, hydroxyethylamine and hydrazine . 
The following organic bases; methylamine, ethylamine. 
propylamine, dimethylamine, diethylamine, trimethylamine, 
triethylamine, ethylenediamine, hydroxyethylamine,' 
morpholine, piperazine and guanidine. This invention 
further provides for the hydrates and polymorphs of all of 
the compounds described herein. 
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This invention further provides for the metabolites and 
precursors of the compounds of the present invention. The 
in vivo actions of numerous enzymes responsible for the 
generation of metabolites of pharmaceutical compounds are 
5 weli-knovm in the art. For example, ethers may be 
modified to alcohols, or esters may be modified by 
esterases to yield acids as products. Knowledge of the 
activities of endogenous enzymes also allows the design of 
precursors or prodrugs of the compounds of the present 
10 invention, which when administered to a subject, such as 

a vertebrate or a human, are expected to yield metabolites 
which include the compounds of the present invention. For 
example, secondary amines may be modified by various 
substituents, such as methyl, alkanoyl. aroyl, or alkyl or 
15 aryl carbamates may be formed, which are expected to yield 

the compounds of the present invention when acted upon in 
vivo by endogenous enzymes. Such modifications are 
intended only as illustrative examples, and are not 
intended to limit the scope of the present invention, as 
20 such modifications and techniques therefor are well-known 

in the art . 

The invention also provides a pharmaceutical composition 
comprising a therapeutically effective amount of the 

25 compounds described above and a pharmaceutically 
acceptable carrier. In the subject invention a 
"therapeutically effective amount" is any amount of a 
compound which, when administered to a subject suffering 
from a disease against which the compounds are effective, 

30 causes reduction, remission, or regression of the disease. 

In one embodiment the therapeutically effective amount is 
an amount from about 0.01 mg per subject per day to about 
500 mg per subject per day, preferably from about 0 . 1 mg 
per subject per day to about 60 mg per subject per day and 

35 most preferably from about 1 mg per subject per day to 
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about 20 mg per subject per day. In the practice of this 
invention the "pharmaceutically acceptable carrier" is any 
physiological carrier known to those of ordinary skill in 
the art useful in formulating pharmaceutical compositions. 

In another embodiment the pharmaceutical carrier may be a 
liquid and the pharmaceutical composition would be in the 
form of a solution. In yet another embodiment, the 
pharmaceutically acceptable carrier is a solid and the 
composition is in the form of a powder or tablet, in a 
further embodiment, the pharmaceutical carrier is a gel 
and the composition is in the form of a suppository or 
cream. In a further embodiment the compound may be 
formulated as a part of a pharmaceutically acceptable 
transdermal patch. 

A solid carrier can include one or more substances which 
may also act as flavoring agents. lubricants, 
solubilizers, suspending agents, fillers, glidants, 
compression aids, binders or tablet-disintegrating agents; 
it can also be an encapsulating material. In powders, the 
carrier is a finely divided solid which is in admixture 
with the finely divided active ingredient. In tablets, 
the active ingredient is mixed with a carrier having the 
necessary compression properties in suitable proportions 
and compacted in the shape and size desired. The powders 
and tablets preferably contain up to 99% of the active 
ingredient. Suitable solid carriers include, for example, 
calcium phosphate, magnesium stearate, talc, sugars, 
lactose, dextrin, starch, gelatin, cellulose, 
polyvinylpyrrolidine, low melting waxes and ion exchange 
resins. 



Liquid carriers are used in preparing solutions, 
suspensions, emulsions, syrups, elixirs and pressurized 
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compositions. The active ingredient can be dissolved or 
suspended in a pharmaceutically acceptable liquid carrier 
such as water, an organic solvent, a mixture of both or 
pharmaceutically acceptable oils or fats. The liquid 
5 carrier can contain other suitable pharmaceutical 
additives such as solubilizers, emulsif iers, buffers, 
preservatives, sweeteners, flavoring agents, suspending- 
agents, thickening agents, colors, viscosity regulators, 
stabilizers or osmo- regulators. Suitable examples of 
liquid carriers for oral and parenteral administration 
include water (partially containing additives as above, 
e.g. cellulose derivatives, preferably sodium 
carboxymethyl cellulose solution), alcohols (including 
monohydric alcohols and polyhydric alcohols, e.g. glycols) 
and their derivatives, and oils (e.g. fractionated coconut 
oil and arachis oil) . For parenteral administration, the 
carrier can also be an oily ester such as ethyl oleate and 
isopropyl myristate. Sterile liquid carriers are useful 
in sterile liquid form compositions for parenteral 
administration. Sterile liquid carriers can also be 
utilized for intranasal administration, for example with 
the use of a pressurized composition, or for inhalatory 
administration. The liquid carrier for pressurized 
compositions can be halogenated hydrocarbon or other 
25 pharmaceutically acceptable propellant. 

Liquid pharmaceutical compositions which are sterile 
solutions or suspensions can. be utilized by for example, 
intramuscular, intrathecal, epidural, intraperitoneal or 
subcutaneous injection. Sterile solutions can also be 
administered intravenously. The compounds may be prepared 
as a sterile solid composition which may be dissolved or 
suspended at the time of administration using sterile 
water, saline, or other appropriate sterile injectable 
medium. Carriers are intended to include necessary and 
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inert binders, suspending agents, lubricants, flavorants 
sweeteners,, preservatives, dyes, and coatings. 

The compound can be administered orally in the form of a 
sterile solution or suspension containing other solutes or 
suspending agents, for example, enough saline or glucose 
to make the solution isotonic, bile salts, acacia 
gelatin, sorbitan monoleate, polysorbate 80 (oleate esters 
Of sorbitol and its anhydrides copolymerized with ethylene 
oxide) and the like. / « 

The compound can also be administered orally either in 
liquid or solid composition form. Compositions suitable 
for oral administration include solid forms, such as 
pills, capsules, granules, tablets, and powders, and 
liquid forms, such as solutions, syrups, elixirs, and 
suspensions. Forms useful for parenteral administration 
include sterile solutions, emulsions, and suspensions. 

Optimal dosages to be administered may be determined by 
those skilled in the art, and will vary with the 
particular compound in use, the strength of the 
preparation, the mode of administration, and the 
advancement of the disease condition. Additional factors 
depending on the particular subject being treated will 
result in a need to adjust dosages, including subject age 
weight, gender, diet, and time of administration. 

one skilled in the art will readily appreciate that 
appropriate biological assays will be used to determine 
the therapeutic potential of the claimed compounds for 
treating the above noted disorders. 
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This invention will be better understood from the 
Experimental Details which follow. However, one skilled 
in the art will readily appreciate that the specific 
methods and results discussed are merely illustrative of 
5 the invention as described more fully in the claims which 

follow thereafter. 
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Experlmantal DAt-a^l., 
Synthetic Methods 

The compounds of the present invention may be synthesized 
according to the methods described in Schemes 1-4, as 
• described herein. it is generally preferred that' the 
respective product of each process step, as described 
hereinbelow, is separated and/or isolated prior to its use 
as starting material for subsequent steps. Separation and 
isolation can be effect by any suitable purifiaction 
prcedure such as. for example, evaporation, 
crystallization, column chromatography, thin layer 
chromatography, distillation, etc. while preferred 
reactants have been identifed herein, it is further 
contemplated that the present invention would include 
chemical equivalents to each reactant specifically 
enumerated in this disclosure. 



Temperatures are given in degrees Centigrade («>C) . The 
structure of final products, intermediates and starting 
materials is confirmed by standard anlytical methods, 
e.g., microanalysis and spectroscopic characteristics 
(e.g. MS, IR, NMR). Unless otherwise specified, 
chromatography is carried out using siilica gel. Flash 
chromatography refers to medium pressure column 
chromatography, according to Still et al., J. Org. Chem. 
42, 2921 (1978). 
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Scheme 1 



Ar-X-SOjCI >fH2N-UK"-NHBoc ^ ^^^^ > Ar-X-SOrNH-L-IC'-NHz 

B. IN HCI in Ether ^.^ 

EtOAc with HCI 

C. W-CHO 
Toluene 

Ar-X-S0rNH-L-K"-NH2 — 1* Ar-X-SOj-NH-L-K-W 

then 

NaBH4. EtOH 1-2 



D. W-COH 
EDC. DtAAP. 

Ar-X-S0rNH-L.K"-NH2 — Ar-X-SOrNH-L-JC'-NH-CO-W 

or 

WCOCI 1-3 
EtjN. CH2CI2 

F. W-NCO 
OMF, NMM 

Af-X-SOrNH-L-IC'-NHs — Ar-X-S02-NH-L-K-VV 



WCOzAr' M 
DMF. EtjN 



Ar-X-SOrNH-L-K".NH-CO-W_Ll^kI!jf^ Ar-X-SOrNH-L-K-W 
1.3 ^-2 
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Scheme 2 



CBzNH-L-COfeH A. S02CI. reflux^ CBzNH-L-CCfeMe ^'^^^^ 
MeOH 

-78 oc 

CBzNH-L-CHjOH -e^fCC ^ CBzNH-L-CHO MeOH 

CH2CI2 2-1 TMSCN 

CBzNH-L-CH(CN)NKfe - ggP;^'^^ - > ArSCVNH(CN)CH-L-NHCBz 
2-2 2.3 



or F of Scheme 1 

2-4 

ArS02-NH(CQ>CH3)CH-L-K-W 
2-5 
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SchemeS 



HzN-L-COsH 



^•(^"^^''Q ^ BocHN-L-CQzH 



B. W-(CH})^CHR7-NHj 



CH2CI2 



EDC, DMAP. CH2CI2 



BocHN-L-CONHCHR7-(at)j-W 
3-1 



C. HCI. EtOAc H2N-L-CONHCHR7-(CK!)j-W 
3-2 



D.ArSQzCI atSOzHN-L-K-W 
CH2CI2, E%N 3-3 



Where K - -CONHCHF>(CH2)j- 



ArS02HN-L-CONHCHR7-(CH!)rW 



3-3 



E. BHs- THF 



ArS02HN-L-K-W 
3-4 



Where K - •CH.NHCHR7(CH2)j- 
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C Y.,^>,o»iB of C om p»Ws Acrordinq to Scheme 1 
Preparation of the compounds of the present invention 
having the structure shovm in Formula 1-2, Scheme 1, was 
carried out using well-known methodology for the 
5 preparation of a sulfonamide or sulf amide from an amine. 
Preferably the appropriate arylsulfonyl or arylsulfamoyl 
halide, preferably the chloride (i.e., Ar-X-SO,Cl) , is 
reacted with a monoprotected linear or cyclic alkylamine 
(Krapcho and Kuell, Synth. Comm. 10(16) :2559-2564, 1990.) 
10 comprising H,N-L-K" , where K" comprises methylene, in 
the presence of a base such as a tertiary amine, e.g., 
triethylamine, dime thy laminopyridine, pyridine or the 
like, in an appropriate solvent (e.g. CHCl,, CH.Cl,) as 
shown in scheme 1, step A, followed by deprotection of the 
15 resulting amine as shown in Scheme 1. Step B, all under 
mild conditions (typically room temperature) , to yield the 
deprotected amine of Formula 1-1. Alternatively, the 
primary amine H^N-L may be replaced with a secondary amine 
wherein L comprises a piperidine. The arylsulfonyl or 
20 arylsulfamoyl halides are either known in the art or can 

be prepared according to methods well known in the art. 

The deprotected amine may be converted to the product 
amine of Formula 1-2 by either a single step- or two step 

25 reductive amination with an aryl substituted aldehyde W- 

CHO as shown in Scheme 1. Step C, in the presence of a 
solvent such as toluene or dioxane, at elevated 
temperature, followed by reduction using sodium 
borohydride in a solvent such as ethanol . The K' ' amine 

30 and the aldehyde carbon attached to W together form K in 
the product. 

compounds of Formula 1-3 in Scheme 1, wherein R, is H and 
j=0 and K comprises an amide, may be synthesized from the 
35 compound of Formula 1-1 by amidation using suitable 
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methods such as those taught in "The Peptides," Vol i 
(Gross and Meinehofer, Eds. Acaemic Press, n Y 1979) 
For example, the compound of Formula 1-1 may be' treated 
w.th a carboxylic acid derivative of W in the presence of 

l-U-dxmethylaminopropyl,-3-ethylcarbodiimide 
hydrochloride (edc) and dimethylaminopyridine (dmap) in a 
suitable solvent such as CH,C1, as shown in Scheme 1 step 
D, at room temperature in an inert atmosphere of argon or 
nitrogen, to yield the amide compound of Formula 1-3 As 
in the previous method, the K" amine and the carboxylic 
acid carbon attached to W together form K in the product. 

Alternatively, the compound of Formula 1-3 n,ay be 
synthesized by acylation of the amine of Formula l-i using 
the acid chloride of W, i.e., „C0C1 or W(CH,),C0C1 where 
2 IS an integer from 1 to 3, in a solvent such as CH.Cl, 
and a suitable tertiary amine such as triethylamine, 'at 
room temperature. Again, the K" amine and the acid 
chloride carbon attached to W together form K in the 
product . 

This method also provides an alternative path to the 
compounds of Formula 1-2 by reduction of the amide of 
Formula 1-3 using borane-tetrahydorf uran (THF) complex in 
THF as shown in Scheme 1, step E, at elevated temperature 
in an inert atmosphere. 

compounds of Formula 1-4 in Scheme 1 where K comprises a 
ureido moiety may be synthesized by urea formation between 
the the compound of Formula l-i and a substituted aryl 
isocyanate or aryl carbamate, as shown in Scheme 1. step 
F, m a suitable solvent and a suitable tertiary amine 
such as triethylamine and N-methylmorpholine, at room 
temperature in an inert atmosphere. The ureido moiety 
comprising K is formed between the K" amine and the 
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isocyanate (or isothiocyanate) attached to W, or between 
K' ' and the carbamate derivative of W, Alternatively, 
compounds containing a thiourea moiety instead of a urea 
moiety may be synthesized similarly by simply replacing 
5 the aryl isocyanate described above with an aryl 

iso thio cyanate . 

Suitable aryl carbamates may be of the form WCOjAr' 
where W is for example 
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and Ar' may be for example 4-nitrophenyl . 
SynthesiB of the confounds of Table 1 

As an illustrative example of the synthesis of the 
compounds shown in Table 1, the synthesis of Example 1 
from Table 1, is provided below: 

N- t6{ (Naphthalen-2 -ylmethyl) - amino} - hexyl] -2- 
nitrobenzenesulfonamide 

25 Step A, Schene 1 

[6- (2-Nitrobenzenesulfonylamino) -hexyll -carbamic acid t- 

butyl ester: 

To a stirred solution of N-Boc 1, 6-diaminohexane 
hydrochloride (1.51 g, 6 mmol) and triethyl amine ( 1.31 g, 
13 mmol) in 50 mL methylene chloride was added 2- 
Nitrobenzenesulfonyl chloride (1 . 326 g, 6 mmol). The 
reaction mixture was stirred for 6 h at room temperature, 
quenched with brine, and extracted with methylene 
chloride (2x50 mL) . The organic layer was washed with brine 
35 (a saturated solution of sodium chloride in water, unless 
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Otherwise specified) , dried over anhydrous sodium sulfate 
and concentrated in vacuo to yield the titled compound as 
yellow oil(2.1 g, 87%) . 

Step B, Scheme 1 

N- (S-Aminohexyl) -2-nitroben2enesulfonamideHydrochloride- 

To a stirred solution of [6- {2-Nitrobenzenesulfonylamino) - 
hexylj -carbamic acid t-butyl ester (2.0 g, 4.9 mmol) in 25 
mL of methylene chloride at room temperature was added 3 
mL of saturated HCl solution in ethyl acetate and stirred 
for 4 h. The precipitated solid was filtered to yield the 
titled compound as white solid (1.58 g, 95%); mp 161-162 



C. 



Step C, Scheme 1 

N- t6{(Naphthalea-2-ylmethyl) -amino}. hexyl] - 2- 
ni trobenzenesulf onamide : 

A mixture of N- (6-Aminohexyl) -2-nitroben2enesulfonamide 
hydrochloride (0.67 g, 2.0 mmol) and 2-naphthaldehyde (0 . 32 
g, 2.1 mmol) in 75 mL of toluene was refluxed using a Dean 
Starlc trap for 20 h. The reaction mixture was concentrated 
invacuo. The residue was dissolved in ethanol (40 mL) and 
sodium borohyride (0.020 g,6.0 mmol) was added . After the 
reaction was complete (6 h) , the solvent was evaporated 
and residue taken up in 30 mL of saturated sodium chloride 
solution and extracted with ethyl acetate (3x40mL) , washed 
with saturated sodium chloride solution, dried over sodium 
sulfate and concetrated to afford an oil. The oil was 
flash chromatographed over silica gel to afford the titled 
compound (0.16 g, 37%) which was converted into 
hydrochloride salt (mp 169»C) . 

An example of the use of the alternative path to the 
compounds of Formula 1-2 by reduction of the amide of 
Formula 1-3 using borane-THF complex as previously 
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described for Scheme 1, Step E, is provided for Example 15 
of Table 1, as follows: 

N-[6{(1, 2, 3, 4-tetrabydronaphthalen-2-ylmethyl)-aiaino}- 
5 hexyl] -2-aiBinobenzenesulfonainide 

TO a solution of 1, 2, 3, 4-tetrahydro-2- 
naphthalencarboxylic acidl6- (2-nitroben2enesulfonylamino) - 
hexyl] -amide (0.090 g, 0.19 mmol) in tetrahydrofuran (5 mL) 
cooled to 0 "C was added 2 mL IM solution of borane:THF 

10 complex and the reaction mixture was refluxed for 12h. The 

reaction mixture was cooled in an ice bath and quenched 
with 2 mL of IN HCl. The reaction mixture was neutralized 
with 10% aqueous sodium hydroxide solution and extracted 
with ethyl acetate (3x25 mL) . The organic phase was washed 

15 with brine, dried over sodium sulfate, and evaporated in 
vacuo . to afford an oil which was purified by preparative 
TLC to afford the titled compound (0 . 06 g,70%); 
hydrochloride salt mp (162-163 °C) . 

20 using appropriately substituted starting materials, the 
other Examples shown in Table 1 were synthesized as 
described above, with the exception of Example 52. The 
compound of Example 52 in Table 1 was synthesized 
similarly, except that before deprotection of the amine of 

25 Formula 1-1 in Scheme 1 Step B, the sulfonyl nitrogen was 
alkylated with methyl iodide in dimethylf ormamide at room 
temperature to afford the N-methylated sulfonamide product 
(Sato et al., 1995) , which was subsequently deprotected as 
in Scheme 1, Step B, for use in the remainder of Scheme 1. 

30 Other n-alkyl derivatives may be prepared similarly, using 
an n-alkyl halide in an inert solvent such as 
dimethylf ormamide as described above. 
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Synthesis of the coaq)o\mds of Table 2 

AS an illustrative example of the synthesis of the 
compounds shown in Table 2 as shown in Scheme i, step D 
the synthesis of Example 53 from Table 2, is provided 
5 below: 

1, 2, 3, 4.Tetrahydro-2-naphthalencarboxylic acidl6-(2- 
aitrobenzenesulfoaylamiao) -hexyl] -amide 

Step D, Scheme 1 

.1, 2, 3, 4-Tetrahydro.2-naphthalencarboxylic acidt6-(2. 
nitrobenzeneeulfonylamino) -hexyl] -amide: 

A mixture of N- (6-aminohexyl) -2-nitrobenzenesulfonamide 
hydrochloride (0.2 g. 0.58 mmol) . EDC {0.252 g, i.3l mmol) 
and DMAP (0.14 g, 1.21 mmol) in methylene chloride (30 mL)' 
was stirred at room temperature for 0.5h. i, 2, 3, 4- 
tetrahydronaphthalen-2-carboxylic acid (0.114 g o 65 
mmol) was added to the reaction mixture and stirred 'at 
room temperature until the completion of the reaction 
(determined by TLC) . The reaction mixture was washed with 
saturated ammonium chloride (3x30 mL). dried over sodium 
sulfate and concentrated in vacuo. The residue was flash 
chromatographed over silica gel to afford" an oil (o 25 q 
93%). 

Other compounds of Formula 1-3, as shown in Table 2, were 
synthesized using the methods described above, except for 
Examples 59 and 63. Example 59 was synthesized as shown 
in Scheme 1, except for the use of sulfamyl chloride 
starting material Ar-NH-SO,Cl instead of the sulfonyl 
chloride Ar-SO,Cl (Benson and Spil lane, Chem. Rev. 80:151- 
186, 1980). 

Example 63 of Table 2 was synthesized from the compound of 
Example 53 of Table 2 by reduction of the aryl nitro 
moiety using tin chloride in HCl/Acetic acid/H,0 at room 
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temperature, to afford the amino aryl derivative (such as 
in Example 56, Table 2) , which was then sulfonylated with 
alkyl sulfonyl chloride to afford the bis-sulf onylated 
compound of Example 63 as follows: 

* 5 

1, 2, 3, 4-Tetrahydro-2-naphthalencarboxylic acid[6-{2- 
(bismethanesulfonylaminobenzenesulfonylamino) }-hexyl] - 
amide 

10 (a) 1, 2, 3, 4-Tetrahydro-2-naphthalencarboxylic acid[6- 

(2-a2iilnobenzenesulf onylamino) -hexyl] -amide: 

To a solution of 1, 2, 3, 4-Tetrahydro-2- 
naphthalencarboxylic acid[6- (2 -nitrobenzenesulf onylamino) - 
hexyl] -amide { 0.54 g, 1.17 mmol) in 5 mL of glacial acetic 

15 acid stirred at 0 was added a solution of tin 

chloride (1.32 g, 5.88 mmol) in 5 mL cone. HCl and 1 mL of 
water. The reaction mixture was warmed to room 
temperature and stirred for 3 h and poured over crushed 
ice (50 g) . The reaction mixture was neutralized with 10% 

2 0 sodium hydroxide and extracted with chloroform (5x5 0 mL) , 

dried over sodium sulfate and concentrated to afford 
yellow oil(0.48 g, 95%). 



(b) 1, 2, 3, 4 -Tetrahydro-2 -naphthalencarboxylic acid [6- 
25 (2 - (bismethanesulfonylaminobenzenesulf onylamino) } -hexyl] - 

amide: 

To a solution of 1, 2, 3, 4 -tetrahydro-2- 
naphthalencarboxylic acid [6- {2-aminoben2enesulf onylamino) - 
hexyl]-amide (0.075 g, 0.17 mmol) in chloroforroO mL) , and 

30 triethylamine (0 . 1 g, l mmol) stirred at 0 was added 

methane sulfonyl chloride (30 mL, 0.35 mmol) and the 
reaction mixture was stirred at room temperature for 3 h. 
Solvent was evaporated and purifications by preparative 
TLC afforded the titled compound as white solid (0.1 g, 

35 97%) ; mp 70 ^C. 
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The amine of Example 56, Table 2. further may be acylated 
in the same manner as above in Example 63 but using 
suitable alkyl acyl chlorides instead of an alkyl sulfonyl 
chloride . 
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Synthesis of the compoiands of Table 3 

As an illustrative example of the synthesis of the 
compounds shown in Table 3 and Table 3a, as shown in 
Scheme 1, Step F, the synthesis of Example 71 from Table 
5 3, is provided below: 

Synthesis of Naphthalene*! -sulfonic acid{6-[3-(l- 
naphthyl) -uriedo] -hexyl}- amide 

10 Step Scheme 1 

To a solution of N~ {6-aminohexyl) -l-naphthalenesulf onamide 
hydrochloride (0 . 1 0.29 mmol) in 3 mL dimethyl formamide 
and 50 mL N-methyl morpholine was added 1 -naphthalene 
isocynate{68 /xL, 0.4 mmol). The reaction mixture was 
15 stirred at room temperature for 6 h. Solvent was 

evaporated in vacuo and residue was purified by 
preparative TLC to afford white solid (110 mg, 79%) ;mp 105- 
106 «C. 



20 An example of the synthesis of a compound of Formula 1-4 

in Scheme 1, using an aryl carbamate as previously 
described, is provided for Example 74 of Table 3, as 
follows : 

25 3, 4 -Dihydroquinoline-l-carboxylic acid[6-(2- 

trif luoromethylbenzenesulf onylamino) -hexyl] amide 
(a) 3, 4-Dihydro-2H-quinoline-l-carboxylic acid 4- 
nitrophenyl ester 

To a solution of tetrahydroisoquinoline (3.99 g, 30 mmol) 
30 in triethyl amine (6 g, 60 mmol) and dichloromethane ( 150 

mL) cooled in ice bath was added p-nitrophenyl 
chlorof ormate (6.06 g, 30 mmol) drop wise over a period of 
Ih, The reaction mixture was srirred at room temperature 
for 3h and then washed with water (3x100 mL) , dried over 
35 sodium sulfate and concentrated to afford an oil which was 
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triturated with ether :hexane to afford the titled compound 
as yellow solid (5.9 g, 65%). 

(b) 3, 4-Dihydroquinoline-l-carboxylic acid[6-(2- 
5 trif luoromethylbenzenesulfonylamino) -hexyl] amide : 

To a solution of N- ( 6 - Aminohexyl ) -2-trif luoromethylbenzene 
sulfonamide Hydrochloride ( 0.1 g, 0.27 mmol) dimethyl 
formamide (3mL) and triethylamine (0.1 g, Immol) was added 
3, 4-Dihydro-2H-quinoline-l -carboxylic acid 4 -nitrophenyl 
10 ester (0,09 g, 0.3 mmol) and the reaction mixture was 

stirred at room temperature for 4h. Solvent was evaporated 
and purification by preparative TLC afford the titled 
compound as an oil (O.OSg, 61 %) . 

15 Synthesis of the conipounds of Table 3a 

As illustrative examples of the synthesis of the compounds 
of Table 3a, as shown in Scheme 1, Step F, the syntheses 
of Examples 80-82 and 87 is provided below: 

20 Example 80 

1- [1- (Naphthalene- 1-sulfonyl) -piperidine-4-ylmethyll -3- 
naphthalene- 1 -ylmethyl thiourea 

1 - Naph thai ene - 1 - y Ime thy 1 - 3- piperidine-4 - y Ime thy 1 thi our ea 

25 To a solution of 1-naphthalenemethylisothiocyanate (2.8 g, 

13.6 mmol) in 100 ml of MeOH-THF solution (1:1 mixture) 
was added 4-aminomethylpiperidine (3.1 ml, 27.0 mmol) in 
a portion and the resulting solution was stirred at reflux 
for 12 h. The reaction mixture was concentrated in vacuo, 

30 yielding oily mixture which was subjected to column 

chromatography (10% MeOH/CHCl,) to yield 2.3 g (48%) of 
the desired product as an oil. 

1- tl- (Naphthalene- 1-sulfonyl) -piperidine-4-ylmethyl] -3- 
3 5 naphthalene- 1 -ylmethyl thiourea 
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To a solution of the amine (0.34 g, 1.1 nimol) in 10 ml of 
pyridine was added l-naphthalenesulfonyl chloride (0.30 
ml, 1.3 mmol) in a portion and the resulting mixture was 
stirred at 25»C for 12 h. The reaction mixture was 
5 subjected to column chromatography (50% Hexane/EtOAc) to 
yield 0.21 g (38%) of the desired product as yellow solid, 
which was recrystallized from EtOAc to provide 0.15 g of 
the product as white solid: mp 83 - 85 ^C; Anal. Cal . For 
C,.H„N302Sa requires C, 66.77; H, 5.80; N, 8.34. Found: C, 
10 64.32; H, 5.89; N, 8.27. 



15 



20 



30 



Example 81 

2-iiiethyl-l- [1- (naphthalene-l-sulf onyl) piperidine-4- 
ylmethyl] - 3 -naphthalene- l-ylmethyliaothiourea 

To a solution of the thiourea of Example 80 <0.ll g. 0.32 
mmol) in MeOH was added Mel (0.5 ml, 8.1 mmol) in a 
portion and the resulting mixture was stirred at 25°C for 
12 h. The reaction mixture was concentrated in vacuo, 
yielding a solid which was recrystallized from EtOH to 
yield 0.11 g (53%) of the desired product as white solid: 
mp 111 - 113 00; Anal. Cal. For C^H^.N^O^S^. 1.0 HI requires 
C 54.04; H, 4.89; N, 6.52. Found: C 52.97; H, 5.01; N, 



6.47. 



25 Example 82 

1- 11- (Naphthalene-l-sulf onyl) -piperidine-4-ylmethyll -3- 

naphthalene - 1 -ylmethylurea 



35 



1 -Naphthalene - 1 -ylmethyl - 3 -piperidine - 4 -y Ime thy lurea 

To a solution of l-naphthalenemethylcyanate (1.1 g, 6.0 
mmol) in 50 ml of CHCI3 was added 4 -aminomethylpiperidine 
(0.9 ml, 7.8 mmol) in a portion and the resulting solution 
was stirred at reflux for 12 h. The reaction mixture was 
concentrated in vacuo, yielding oily mixture which was 
purified on column chromatography (5% MeOH/CHCl,) to yield 
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the desired product 1.6 g (89%) of the desired product as 
an oil . 

1- ri- maphthalene-l-Bulfonyl) -piperidlne-4-yl„ethyl] -3- 
5 naphthalene- i-yimethylurea 

TO a solution of the an,ine (0.60 g, 2.0 ..ol) i„ 30 ml of 

pyrxdane was added i-naphthale„esulf onyl chloride (o 60 

ml, 2 7 mn,ol) in a portion and the resulting mixture was 

10 IT . was 

subjected to colunm chromatography {CHCl^, neat) to yield 
0^63 g (65%) of the desired product as light yellow solid 
which was recrystallized from EtOAc to provide 0.37 g of 
the product as white solid: mp 103 - 1040C; Anal. Cal For 
C,,H„N303S requires C, 64.97; H. 5.99; N, 8.62. Found- c 

15 66.03; H, 5.83; N, 8.49. 

Example 87 

l-Naphthalene.l-yl„ethyl-3-[i_(2.trifluoromethyl- 
benzenesulfonyl) -pyrrolidin-3-yl] -urea 

20 

1- (Naphthalene- l-8ul£onyl) -pyrrolidin-3 -ylamine 

To a solution of 1-naphthalenesulfonyl chloride (i o g 
5.4 mmol) in 50 ml of CH.Cl, with 2 ml of trimethylamine 
was added 3-t-butoxycarbonylpyrrolidine (1.5 g, 6.5 mmol) 
-5 m a portion and the resulting solution was stirred at 

reflux for 48 h. Reaction mixture was concentrated in 
vacuo, yielding oily mixture which was partioned between 
100 ml of EtOAc and NaHCO, sat'd aqueous solution 
Organic layer was separated, dried over Na,SO, and 
concentrated in vacuo to provide an oil, which was 
redissolved in 20 ml of CH.Cl,. Toward this solution was 
added 1 ml of trif luoroacetic acid and the resulting 
solution was stirred for 2 h at 25oc. Reaction mixture 
was concentrated in vacuo, providing a brown oil, which 
was dissolved in EtOAc and washed with aqueous NaOH 
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Organic layer was concentrated in vacuo to yield an oil 
which was subjected to column chromatography (30% 
MeOH/CHClj) to provide 0.17 g (23%) of the desired 
product . 

5 

l-Naphthalene-l-ylmethyl-3- [1- {2-tri£luoromethyl- 
benzeneeulfonyl) -pyrrolidin-3-yl] -urea 

The amine (37 mg, 0.12 mraol) and naphthalene-l-ylmethyl- 
carbamic acid 4 -nitro-phenyl ester (61 rag, 0.19 mmol) in 
5 ml of CH2CI2 was stirred at 25°C for 12 h . The 
reaction mixture was subjected to column chromatography 
(2% MeOH/CHClj) to yield 42 mg (74%) of the desired 
product as light yellow solid: mp 117 - 119 «C; Anal. Cal. 
For C^H^jFjNjOjS requires C, 57.85; H, 4.64; N, 8.80. 
Found: C, 56.16; H, 4.71; N, 8.67. 
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Additional compounds may be synthesized by substitution of 
appropriate starting materials, and are not intended to be 
limited to those compounds shown in Table 3a. 

Other compounds of Formula 1-4, as shown in Table 3 and 
Table 3a, were synthesized using the methods described 
above, using appropriately substituted starting materials. 
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Synthesls of coB^oiinds of Scheme 2 

Compounds in which L is substituted may be produced 
according to Scheme 2 The carbobenzyloxy-protected amino 
acid derivative of L may be esterif ied by thionyl chloride 
5 and methanol as shown in Scheme 2, Step A, and the ester 
subsequently reduced by diisobutylaluminum hydride in THF 
as shown in Scheme 2, Step B, at -78 «C, to yield alcohol, 
which is then oxidized by pyridinium chlorochromate in 
Scheme 2, Step C, in a suitable solvent such as CH,Cl.,, to 
afford an aldehyde of Formula 2-1. The aldehyde may be 
treated with ammonia, and then trimethylsilylcyanide 
(Chakraborty, et al. Tet. Lett. 32 (51) .-7597-7600, 1991) as 
shown in Scheme 2, Step D, in a suitable solvent such as 
methanol, to yield the compound of Formula 2-2. The 
15 compound of Formula 2-2 may be subjected to sulfonylation 
as described above in Scheme 1, Step A, to yield the 
compound of Formula 2-3. The cyano moiety of the compound 
of Formula 2-3 may be esterif ied and deblocJted to afford 
compounds of Formula 2-4; or if desired, the compound of 
Formula 2-3 may be further reduced, or hydrolyzed as 
appropriate to yield substituted compounds other than 
those shown in Formula 2-5, which compounds may be further 
used in any of Steps C, D, E, or F of Scheme 1. 

25 An example of the synthesis of a compound of Formula 2-5 
is the synthesis of coii?>ound 79: 

7 - [ (Naphthalen-2-ylinethyl) - amino] - 2- (2- 
nitrobenzenesulf onylamino) -heptanoic acid methyl ester 

30 

(a) Step A, Scheme 2 

6-Benzyloxycarbonylamino-hexanoic Acid Methyl Ester: 

To a solution of 6-benzyloxycarbonylamino-hexanoic acid 
(10 g, 38 mmol) in methanol (200 mL) at room temperature 
35 was added thionyl chloride (ii g, 95 mmol) . The reaction 
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mixture was then refluxed for 16 h. The solvent was 
concentrated in vacuo , the residue was dissolved in ethyl 
acetate (200 mL) and washed with brine (3x150 mL) , dried 
over anhydrous magnesium sulfate, and concentrated in 
5 vacuo. The residue was purified by flash column 

chromatography (silica/ 14% ethyl acetate in hexane) to 
afford the titled compound (6.2 g, 58%), a colorless 
liquid. 



10 (b) Step B, Scheme 2 

(6-Hydroxyhexyl) -carbamic acid benzyl ester: 

To a solution of diisobutylaluminum hydride (49 mL, 1.5 M 
in toluene) in THF (150 mL) cooled to -78 *>C was added a 
solution of e-benzyloxycarbonylamino-hexanoic acid methyl 

15 ester (10 g, 37 mmol) in THF (100 mL) . The reaction 

mixture was stirred for 4 h and methanol (2.5 mL) was 
added carefully at -78 to -75 oc. After 2 h, the mixture 
was poured to 250 mL of 1 N HCl solution cooled in ice- 
bath, extracted with ethyl acetate (300 mL) , washed with 

20 brine (3x100 mL) , dried over anhydrous magnesium sulfate, 

and concentrated in vacuo . The residue was purified by 
flash column chromatography (silica, 50% ethyl acetate in 
hexane) to yield the titled compound (7.1 g, 80%); white 
solid, mp 67-68 ^C. 

25 

(c) Step C, Scheme 2 

( 6 -Oxy-hexyl) -carbamic acid benzyl ester: 

To a suspension of pyridinum chlorochromate (9.2 g, 43 
mmol) and celite (37 g) in methylene chloride (400 mL) was 

30 added ( 6 -hydroxyhexyl} -carbamic acid benzyl ester (7.1 g, 

.24 mmol) . The mixture was stirred for 3 h and dry ethyl 
ether (500 mL) was added to it. The mixture was stirred 
for additional 0.5 h, filtered through a pad of celite and 
concentrated in vacuo . The residue was purified by flash 

35 column chromatography (silica, 10-25% ethyl acetate in 
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hexane) to yield the titled compound (4.8 g, 79%); 
colorless light oil. 

(d) Step D, Scheme 2 

(6-Amino-6-cyano-hexyl).carbaiaic acid benzyl ester: 
Ammonia was bubbled through a stirred solution of {6-oxy- 
hexyl}-carbamic acid benzyl ester (6.0 g, 24 mmol) in 
methanol (200 mL) for 2 h and TMSCN (2.9 g, 28 mmol) was 
added dropwise. The reaction mixture was stirred for 24 h. 
The solvent was evaporated in vacuo . The residue was 
purified by flash column chromatography (silica, 90-100% 
ethyl acetate in hexane) to yield the titled compound (4 .3 
g, 65%); light yellow oil. 

(e) (Step A, Scheme 1) 

(6-BenzeneBul£onylamino-6-cyano-hexyl) -carbamic acid 
benzyl ester: 

Using the general procedure described in step A of scheme 
1, ( 6 -amino-6-cyano-hexyl} -carbamic acid benzyl ester (2.8 
g, 10 mmol) was sulfonylated with 2-nitrobenzenesulfonyl 
chloride (2.5 g, 11 mmol) at 0 »C to yield the titled 
compound (1.7 g, 36%); yellow oil. 

(f) Step E, Scheme 2 

7-Amino-2-nitrpben2enesulf onylamino-heptanoic acid methyl 
ester: 

Dry HCl gas was bubbled to a stirred solution of (6- 
benzenesulfonylamino-6-cyano-hexyl} -carbamic acid benzyl 
ester (0.58 g, 1.3 mmol) in dry methanol (50 mL) for 2h. 
The reaction mixture was cooled and solvent was evaporated 
in vacuo . Water (40 mL) was added to the reaction 
mixture and neutralized with i N NaOH to pH 9-10, 
extracted with ethyl acetate (4x100 mL) , washed with brine 
(3x100 mL) , dried over anhydrous magnesium sulfate, and 
concentrated in varnn The residue was purified by 
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preparative TIiC (silica, 10% ammonia (2.0 M in methanol) 
in chloroform) to yield the titled compound (0.04 7 g, 
10%); yellow thick oil. 

5 (g) (Steps C, D, E, F, Scheme 1) 

7- [ (Naphthalen-2-ylmethyl) -amino] -2- (2- 
nitrobenzenesul£onylaBilno) -heptanoic acid methyl ester: 

Using the general procedure described in Steps C, E, 
and F of Scheme 1, 7-amino-2-nitroben2enesulf onylamino- 
10 heptanoic acid methyl ester (0.060 g, 0.17 mmol) was 

reductively aminated with 2-naphthaldehyde (0.026 g, 0.017 
mmol) to afford the titled compound (0.050 g, 60%); 
yellow oil. 

15 Synthesis of compounds according to Scheme 3 

Other compounds of the present invention may be 
synthesized according to Scheme 3. After protection of 
H,N-L-COOH with Boc anhydride in CHjClj, as shown in Scheme 
3, Step A, the protected amine may be amidated with W-K' ' ' 

20 as in Scheme 3, Step B, where K' ' ' is an alkylamino ester, 

using EDC and DMAP in a suitable solvent such as CH2CI2, 
to yield compounds of Formula 3-1, where K' ' ' and the 
carboxylic acid carbonyl of H.N-L-COOH together form K. 
The compounds of Formula 3-1 may be deprotected using well 

25 known methods as shown in Scheme 3, Step C, and further 

sulfonylated with a sulfonyl halide of Ar, as shown in 
Scheme 3, Step D, in a suitable solvent such as CH2CI2 and 
a tertiary amine such as triethylamine, to form the 
compound of Formula 3-2. The compounds of Formula 3-2 may 

30 be reduced to yield the compounds of Formula 3-3, as shown 

in Scheme 3, Step E, using borane- tetrahydorf uran (THF) 
complex, in THF, at elevated temperature in an inert 
atmosphere . 
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A specific example of such a synthesis using Scheme 3 is 
provided below for Example 75 from Table 4: 

trans-3. (4.Chloro-phenyl) -2- ({ [4- (naphthalene- 1 - 
5 sulfonylaaino) -methyl] -cyclohexanecarboayl}.amino] - 

propionic acid methyl ester: 
(a) Step A, Scheme 3 

trans -4 - (tert-Butoxycarbonylamino -methyl) - 
cyclohexaneearboxylic acid: 

^° "^^ ^ solution of trans-4- 
(aminomethyl) cyclohexaneearboxylic acid (lO g, 57 mmol) in 
1 N NaOH (110 mL) cooled to 0 „as added a solution of 
di-tert-butyl dicarbonate (15 g. 69 mmol) in dioxane (50 
mL) . The reaction mixture was stirred at 0 °c for 12 h. 
The raction mixture was neutralized by l N HCl solution to 
PH 3, extracted with ethyl ether (2x300 mL) , washed with 
brine (2x300 mL) , dried over anhydrous magnesium sulfate, 
and concentrated in vaguo to afford the titled compound 
(16 g, 100%); white solid, mp 128-9 »C. 



15 



20 



25 



(b) Step B, Scheme 3 

tran8-2-{ [4- ( t er t - Bu toxycarbonylamino -me thyl ) - 
cyclohexanecarbonylj -amino}3- (4-Chloro-pheayl) -propionic 
acid methyl ester: 

Using the general procedure described for the preparation 
Step D, Scheme 1, trans-4- (tert-butoxycarbonylamino- 
methyl) -cyclohexaneearboxylic acid (l.i g, 4.0 mmol) was 
acylated with D, L-4-chlorophenylalanine methyl ester 
hydrochloride (l.o g, 4.0 mmol) to afford the titled 
30 compound (1.9 g, 99%); white solid, mp 178-9 °C. 

(c) Step C, Scheme 3 

trans-2- £4- (Aminomethyl-cyclohexanecarbonyl) -amino] 3- (4- 
chloro-phenyl) -propionic acid methyl ester hydrochloride: 
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Using the general procedure described in step b scheme 1, 
trans-2-{ (4- ( t ert - but oxycarbony 1 amino - me t hy 1 ) - 
cyclohexanecarbonyl] -amino)3- (4-chloro-phenyl) -propionic 
acid methyl ester (1.8 g, 4.3 mmol) was deprotected using 
5 HCl in ethyl acetate to afford the titled compound; light 
yellow solid mp 146-9 "C. 

(d) Step D, Scheme 3 

tran8-3- ( 4 - Chloro -phenyl ) -2- ({ [4- (naphthal ene - 1 - 
10 sulfonylamino) -methyl] -cyclohexanecarbonyl} -amino] - 

propionic acid methyl ester; 

Using the general procedure described in example A scheme 
1, trans-2- [4- (aminomethyl-cyclohexanecarbonyl) -amino] 3- 
{4 -Chloro-phenyl) -propionic acid methyl ester 
15 hydrochloride (0.35 g, 0.86 mmol) was sulfonylated with 1- 
naphthalenesulfonyl chloride (0.42 g, 91%) to afford the 
titled ompound; white solid, mp 84-6 *C. 

The compound of Example 77, Table 4, was synthesized from 
20 the above compound by borane-THF reduction as follows: 

(e) Step E, Scheme 3 

Naphthalene- 1- sulfonic Acid trans- (4-{ [2- (4-Chloro- 
phenyl) - 1 - hy dr oxyme thy 1 - e thy laminol -methyl}- 
cyc lohexy Ime thy 1 ) - amide : 
25 Using the general procedure described in Step H, Scheme 1, 
trans -3- (4-chloro-phenyl) -2 - ( { [4- (naphthalene- 1 - 
sulfonylamino) -methyl] -cyclohexanecarbonyl )- amino] - 
propionic acid methyl ester <0.30 g, 0.55 mmol) was 
reduced by borane:THF complex (1.0 M in THF) to afford the 
titled compound; colorless oil. 



30 



Other compounds of Formula 3-3 or Formula 3-4, as shown in 
Table 4, where for example, K is substituted with an 
alcohol or ester, may also be synthesized using the 
35 methods of Scheme 3. 
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Syn thesis of confounds 89 and 90 

The synthesis of compounds such as 89 and 90 may be 
accomplished by the method shown in Scheme 4, as described 
below: 

5 

Exaaiple 89 

(a) 4 -Oxo-1 , 2,3/4- tetrahydronaphthalene- 1 - carboxylic acid- 
(naphthalene-l-ylmethyl) -amide {Scheme 4, product 1): 

A mixture of 1-naphthalenemethylamine (1.37 g, 7.2 mmol) , 
10 4 -oxo-1 , 2 , 3 , 4-tetrahydronaphthalene-l-carboxylic acid 

(1.13 g, 7.2 mmol) ECD (2.87 g, 15 mmol) , and DMAP (1.83 
g, 15 mmol) in CHjClj (20 mL) was stirred at room 
temperature. After 12 h, the reaction mixture was 
concentrated and the residue was purified by flash column 
15 chromatography (2-5% MeOH in CH3CI to yield the product 
(2.29 g, 97% liht yellow solid, m.p. 155-156°C) . 

(b) 4 -Cyano -4 - trime tbylsilany loxy- 1,2,3,4- 
tetrahydronaphthalene-l-carboxylic acid- (naphthalan- 1- 

20 ylmethyl) -amide (Scheme 4, product 2): 

To a mixture of the product of step (a) (2.29 g, 6.95 
mmol) and a catalytic amount of Znlj in dry CH2CI. (50 mL) 
at 0°C was added dropwise TMSCN (1.4 g, 1.87 mL, 14 mmol) 
under argon. The reaction mixture was warmed to room 
25 temperature and stirred for 24 h. After concentration of 

the reaction mixture, the residue was purified by flash 
column chromatography (2-5% MeOH in CH3CI to yield the 
product (1.6 g, 54%, 95% after recovering the product from 
(a); light yellow solid, m.p. 55'56'»C) . 

30 

(c) l-Aminomethyl-4-{ [ (naphthalene-l-ylmethyl) -amino] - 
methyl } - 1 , 2 , 3 , 4 - te t rahydronaphthalen - 1 - ol ( Scheme 4 , 
product 3) : 

To a solution of the product of step (b) (1.4 g, 3,27 
35 mmol) in THF (30 mL) was added dropwise 25 mL of BH3-THF 
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complex (1.0 M in THF) under argon. The reaction mixture 
was refluxed for 16 h. After cooling to Qoc, 6N HCl was 
added dropwise to the reaction mixture and the resultant 
mixture stirred for 24 h at room temperature. After 
cooling to 0°C. this mixture was neutralized by in NaOH to 
PH 7 to 8, extracted with ethyl acetate (100 mL) . washed 
with water (60 mL x 2) , dried (Na,SO,) , and concentrated 
The residue was purified by flash column chromatography 
(2-5% MeOH in CH,C1 to yield the product (0.30 g, 27%. 
light yellow solid). 

(d) N- (l-hydroxy-4-{ [ (naphthalen-l-ylaethyl) -amino! - 
methyl} -1, 2 , 3 / 4- tetrahydronaphthalen-l-ylmethyl-2-nitro- 
benzeaesulfonamide (Scheme 4, product 4): 

To a mixture of the product of step (c) (o.30 g, 0.866 
mmol) and Et3N (0.35 g. 3.46 mmol) in dry CH^Cl, (15 mL) 
at o-c was added dropwise a solution of 2- 
nitrobenzenesulfonyl chloride (0.19 g, 0.866 mmol) in dry 
CH2CI2 (10 mL). The reaction mixture was wanned to room 
temperature and stirred for 6 h. After concentration of 
the reaction mixture, the residue was purified by flash 
column chromatography (2-5% MeOH in CH3CI) to yield the 
product (0.43 g, 93%, light yellow solid. 

Example 90 (Scheme 4, product 5) 

A mixture of the compound of Example 89 (0.35 g, 0.658 
mmol) and TsOH (0.075 g, 0.395 mmol) in toluene was 
refluxed for 0.5 h. The reaction mixture was concentrated 
and purified by TLC chromatography (10% MeOH in CH3CI) to 
yield the product (0.217 g, 64%, light yellow solid, m.p. 
53-54°C) . 



Pharmacological Evaluation of Compounds at Cloned Human 
Neuropeptide Y-type Receptors. 
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The pharmacologic properties of the compounds of the 
present invention were evaluated at the cloned human 
neuropeptide Y-type receptors Yl, Y2, Y4, and Y5, or in in 
vivo studies in rats, using the protocols described below. 

5 

MATERIALS AND METHODS 



10 



15 



20 



25 



30 



rf^ 1 Culture 

COS-7 cells were grown on 150 mm plates in D-MEM with 
supplements (Dulbecco's Modified Eagle Medium with 10% 
bovine calf serum, 4 mM glutamine, 100 units/ml 
penicillin/100 /ig/ml streptomycin) at 37»C, 5% CO.. Stock 
plates of COS-7 cells were trypsinized and split 1:6 every 
3-4 days. Human embryonic kidney 293 cells were grown on 
150 mm plates in D-MEM with supplements (minimal essential 
medium) with Hanks' salts and supplements (Dulbecco's 
Modified Eagle Medium with 10% bovine calf serum, 4 mM 
glutamine, 100 units/ml penicillin/100 ;xg/ml streptomycin) 
at 37 °C, 5% CO,. Stock plates of 293 cells were 
trypsinized and split 1:6 every 3-4 days. Mouse fibroblast 
LM(tk-) cells were grown on 150 mm plates in D-MEM with 
supplements (Dulbecco's Modified Eagle Medium with 10% 
bovine calf serum, 4 mM glutamine, 100 units/mL 
penicillin/100 (ig/mh streptomycin) at 37 »C, 5% COj. Stock 
plates of LM(tk-) cells were trypsinized and split 1:10 
every 3-4 days. 



LM(tk-) cells stably transfected with the human Y5 
receptor were routinely converted from an adherent 
monolayer to a viable suspension. Adherent cells were 
harvested with trypsin at the point of confluence, 
resuspended in a minimal volume of complete DMEM for a 
cell count, and further diluted to a concentration of 10^ 
cells/ml in suspension media (10% bovine calf serum. 10% 
35 lOX Medium 199 (Gibco) , 9 mM NaHCO,. 25 mM glucose, 2 mM 
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streptomycin, a„a 0.05% methyl .ellulose, . The lu 

grown in thxs manner may be stored as larae „„if 
batches in U^ia nitrogen. Alternatively c is m T 
returned to adherent oeil culture in clmpletl 

r..„t.on into s.-„eU microtiter plates coated „itl 

yielded a robust and reliable NPV-dependent response i„ . 
cm. radro-immunoassays as further described hereLbelo" 

Mouse embryonic fibroblast NIH-3T3 cells were grown on 150 

mm plates in Dulbecco's Modified Paolo m ^• 

Eagle Medium (DMEM) with 
supplements ,10* bovine calf serum, 4 « glutamine, lOO 
units/ml peniciUin/loo ^g/ml streptomycin) at 37 s. 
CO stock Plates of «l„.3T3 cells were trypsini.ed 'and 
spilt 1:15 every 3-4 days. 

SfS and Sf21 cells were grown in monolayers on 150 .tn 
.ssue culture dishes in TMN-FH .edia supplemented with 
10. fetal calf serun,, at 27oc, no CO,. High Five insect 

ZuZl' " ''^^"^ ""^^^^^ in Ex- 

Cell 400 medium supplemented with L-Glutamine, also at 
270c, no COj. 

Transient Trana f echi n p 

All receptor subtypes studied (human and rat Yi, human and 
rat Y2, human and rat Y4, human and rat Y5) were 
transiently transfected into COS-7 cells by the DEAE- 
dextran method, using 1 ,g of DNA /lO« cells (Cullen 
1987) The human Yl receptor was prepared using know^ 
methods (Larhammar, et al., 1992). 
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Stable Transfection 

Human Yl, human Y2, and rat Y5 receptors were co- 
transfected with a G-418 resistant gene into the human 
embryonic kidney 293 cell line by a calcium phosphate 
5 transfection method (Cullen. 1987) . Stably transfected 
cells were selected with G-418. Human Y4 and human Y5 
receptors were similarly transfected into mouse fibroblast 
LM(tk-) cells and NIH-3T3 cells. 

10 Binding of the compounds of the present invention to the 
human Yl, Y2, Y4 and Y5 receptors was evaluated using 
stably transfected 293 or LM(tk-) cells as described 
above. Stably transfected cell lines which may be used 
for binding assays include, for example, for the human Yl 

15 receptor, 293-hYl-5 (deposited June 4, 1996, under ATCC 

Accession No. CRL-12121) , for the human Y2 receptor, 293- 
hY2-10 (deposited January 27, 1994, under ATCC Accession 
No. CRL-11537), for the human Y4 receptor, L-hY4-3 
(deposited January 11, 1995, under ATCC Accession No. CRL- 

20 11779), and for the human Y5 receptor, L-hY5-7 (deposited 

November 15, 1995, under ATCC Accession No. CRL- 11995) . 

' Expression of other G-pro tein coupled receptors 

25 ttj Human Adrenergic Receptors: To determine the binding 
of compounds to human a, receptors, LM(tk-) cell lines 
stably transfected with the genes encoding the ofja, a^t,, 
and ttid receptors were used. The nomenclature describing 
the o. receptors was changed recently, such that the 

30 receptor formerly designated a,, is now designated a,^. and 

the receptor formerly designated a^^ is now designated a,^ 
(ref ) . The cell lines expressing these receptors were 
deposited with the ATCC before the nomenclature change 
and reflect the subtype desgnations formerly assigned to 

35 these receptors. Thus, the cell line expressing the 
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receptor described herein as the a,, receptor was 
deposited with the ATCC on September 25. 1992, under ATCC 
Accession No. CRL 11140 with the designation L-a,.. The 
cell line expressing receptor described herein as ^the a 
receptor was deposited with the ATCC on September 25^' 
1992, under ATCC Accession No. CRL 1H38 with the 
designation L-or,,. The cell line expressing the a, 
receptor is designated L-a,«, and was deposited on 
September 25. 19B2. under ATCC Accession No. CRL 11139 



a. Human Adrenergic Receptors: To determine the binding 
of compounds to human a, receptors, LM{tk-) cell lines 
stably transfected with the genes encoding the a,,, a, 
and a,, receptors were used. The cell line expressing the 
15 a,, receptor is designated L-c,,, and was deposited on 
November 6, 1992. under ATCC Accession No. CRL 1118O. 
The cell line expressing the a,, receptor is designated L- 
NGC-ajB, and was deposited on October 25, 1989, under ATCC 
Accession No. CRL 10275. The cell line expressing the a,, 
20 receptor is designated L-a,„ and was deposited on 
November 6. 1992, under ATCC Accession No. CRL-lliai. 
Cell lysates were prepared as described below (see 
Radioligand Qinding to Membrane Suspensions), and 
suspended in 25mM glycylglycine buffer (pH 7.6 at room 
25 temperature) . Equilibrium competition binding assay were 
performed using {^H} rauwolscine (0.5nM), and nonspecific 
binding was determined by incubation with ig;xM 
phentolamine. The bound radioligand was separated by 
filtration through GF/B filters using a cell harvester 

30 

Human Histamine H, Receptor: The coding sequence of the 
human histamine H, receptor, homologous to the bovine H. 
receptor, was obtained from a human hippocampal cDNA 
library, and was cloned into the eukaryotic expression 
35 vector pCEXV-3. The plasmid DNA for the H, receptor is 
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designated pcEXV-Hl, and was deposited on November 6, 
1992, under ATCC Accession No. 75346. This construct was 
transf acted into COS -7 cells by the DEAE-dextran method. 
Cells were harvested after 72 hours and lysed by 
5 sonication in 5mM Tris-HCl. 5mM EDTA, pH 7.5. The cell 
lysates were centrifuged at 1000 rpm for 5 min at 4''C, 
and the supernatant was centrifuged at 30,000 x g for 20 
min. at 4">C. The pellet was suspended in 37.8 mM NaHPO, , 
12.2 mM KHjPO,, pH 7.5. The binding of the histamine H, 

10 antagonist ['H] mepyramine (inM, specific activity: 24.8 
Ci/tnM) was done in a final volume of 0.25 mL and 
incubated at room temperature for 60 min. Nonspecific 
binding was determined in the presence of 10 /iM 
mepyraraine. The bound radioligand was separated by 

15 filtration through GF/B filters using a cell harvester. 

Human Histamine H, Receptor: The coding sequence of the 
human Hj receptor was obtained from a human placenta 
genomic library, and cloned into the cloning site of 
20 PCEXV-3 eukaryotic expression vector. The plasmid DNA 

for the receptor is designated pcEXV-H2, and was 

deposited on November 6, 1992 under ATCC Accession No. 
75345. This construct was transfected into cps-7 cells 
by the DEAE-dextran method. Cells were harvested after 
25 72 hours and lysed by sonication in 5mM Tris-HCl, 5mM 
EDTA, pH 7.5. The cell lysates were centrifuged at 1000 
rpm for 5 min Ht 4»C, and the supernatant was centrifuged 
at 30,000 X g for 20 min at 4 °C. The pellet was 
suspended in 37.8 mM NaHPO,, 12.2 mM K2P0,. pH 7 . 5 . The 
30 binding of the histamine Hj antagonist ['H] tiotidine (5nM, 
specific activity: 70 Ci/mM) was done in a final volume 
of 0.25 ml and incubated at room temperature for 60 min. 
Nonspecific binding was determined in the presence of 10 
/iM histamine. The bound radioligand was separated by 
35 filtration through GF/B filters using a cell harvester. 
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Hianan Serotonin Receptors: 

SHT,^, 5HT,,„ BUT,,, Receptors: LM(tk-) clonal cell 

lines stably transfected with the genes encoding each of 
these 5HT receptor subtypes were prepared as described 
above The cell line for the receptor, designated 

as Ltk-8-30-84. was deposited on April 17, 1990, and 
accorded ATCC Accession No. CRL I042i. The cell for the 
5HT receptor, designated as Ltk-li, was deposited on 
Aprxl 17, 1990, and accorded ATCC Accession No CRL 
10422. The cell line for the 5HT., receptor, designated 
HT,,-7, was deposited on Noveo^er 6, 1991, and accorded 
ATCC Accession No. CRL 10913. The cell line for the 5HT 
receptor, designated L-5-HT,,, was deposited on December 
27, 1991, and accorded ATCC Accession No. ATCC 10957 
Membrane preparations comprising these receptors were 
prepared as described below, and suspended in 50mM Tris- 
HCl buffer (pH 7.4 at 37oc) containing 10 mM MgCl, 0 2 
mM EDTA. 10,M pargyline, and 0.1% ascorbate. The binding 
of compounds was determined in competition binding assays 
by incubation for 30 minutes at 37-0 in the presence of 
5nM ['H) serotonin. Nonspecific binding was determined in 
the presence of lO^M serotonin. The bound radioligand 
was separated by filtration through GF/B filters using a 
cell harvester. 

Hu«an 5HT, Receptor: The coding sequence of the human 
5HT, receptor was obtained from a human brain cortex cDNA 
library, and cloned into the cloning site of pCEXV-3 
eukaryotic expression vector. This construct was 
transfected into coS-7 cells by the DEAE-dextran method. 
Cells were harvested after 72 hours and lysed by 
sonication in 5mM Tris-HCl, 5mM EDTA, pH 7.5. This cell 
line was deposited with the ATCC on October 31, 1939 
designated as L-NGC-SHT^, and was accorded ATCC Accession 
NO. CRL 10287. The cell lysates were centrifuged at 1000 
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rpm for 5 minutes at 4®C, and the supernatant was 
centrifuged at 30,000 x g for 20 minutes at 4°C. The 
pellet was suspended in 50mM Tris-HCl buffer (pH 7.7 at 
room temperature) containing 10 mM MgS04, O.SmM EDTA, and 
5 0.1% ascorbate. The potency of alpha- 1 antagonists at 

5HT2 receptors was determined in equilibrium competition 
binding assays using [3H] ketanserin (InM) . Nonspecific 
binding was defined by the addition of IQfiM mianserin. 
The bound radioligand was separated by filtration through 
10 GF/B filters using a cell harvester. 

Human S-HT^ Receptor: A LM(tk-) clonal cell line stably 
transfected with the gene encoding the 5HT7 receptor 
subtype was prepared as described above. The cell line 
15 for the SHT^ receptor, designated as L-SHT^b/ was 

deposited on October 20, 1992, and accorded ATCC 
Accession No. CRL 11166. 



20 Human Dopamine D3 Receptor: The binding of compounds to 

the human D3 receptor was determined using membrane 
preparations from COS- 7 cells transfected with the gene 
encoding the human D3 receptor. The human dopamine D3 
receptor was prepared according to known methods 

25 (Sokoloff, P. et al. Nature, 347, 146, 1990, deposited 

with the EMBL Genbank as X53944) . Cells were harvested 
after 72 hours and lysed by sonication in 5mM Tris-HCl, 
5mM EDTA, pH 7.5. The cell lysates were centrifuged at 
1000 rpm for 5 minutes at 4*'C, and the supernatant was 

30 centrifuged at 30,000 x g for 20 minutes at 4°C. The 

pellet was suspended in 50 mM Tris-HCl (pH 7.4) 
containing imM EDTA, 5mM KCl, l . 5mM CaClj, 4mM MgCL^, and 
0.1% ascorbic acid. The cell lysates were incubated with 
[^H] spiperone (2nM) , using 10//M ( + }Butaclamol to determine 

35 nonspecific binding. 
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Membrane Harvest 

Membranes were harvested from COS- 7 cells 48 hours after 
transient transf ection. Adherent cells were washed twice 
in ice-cold phosphate buffered saline (138 mM NaCl, 8.1 
■> mM Na,HPO,, 2.5 mM KCl. 1.2 mM KH^PO,, 0.9 mM CaCl,, 0.5 mM 

MgCl,, pH 7.4) and lysed by sonication in 'ice-cold 
sonication buffer (20 mM Tris-HCl. 5 mM EDTA, pH 7.7). 
Large particles and debris were cleared by low speed 
centrifugation (200 x g. 5 min, 4 °C) . Membranes were 
collected from the supernatant fraction by centrifugation 
(32,000 X g, 18 min, 4 «C) , washed with ice-cold hypotonic 
buffer, and collected again by centrifugation (32,000 x 
g, 18 min, 4 °C) . The final membrane pellet was 
resuspended by sonication into a small volume of ice-cold 
binding buffer (-1 ml for every 5 plates: 10 mM NaCl, 20 
mM HEPES, 0.22 mM KH.PO,. 1.26 mM CaCl„ 0.81 mM MgSO,! pH 
7.4) . Protein concentration was measured by the Bradford 
method (Bradford, 1976) using Bio-Rad Reagent, with 
bovine serum albumin as a standard. Membranes were held 
on ice for up to one hour and used fresh, or flash- frozen 
and stored in liquid nitrogen. 



Membranes were prepared similarly from 293, LM(tk-), and 
NIH-3T3 cells. To prepare membranes from baculovirus 
25 infected cells, 2 x 10' Sf2l cells were grown in 150mm 

tissue culture dishes and infected with a high- titer 
stock of hY5BB3. Cells were incubated for 2-4 days at 
27»C, no COj before harvesting and membrane preparation 
as described above. 



30 
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Membranes were prepared similarly from dissected rat 
hypothalamus. Frozen hypothalami were homogenized for 20 
seconds in ice-cold sonication buffer with the narrow 
probe of a Virtishear homogenizer at 1000 rpm (Virtis, 
Gardiner, NY) . Large particles and debris were cleared by 
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centrifugation (200 x g, 5 min. 4 "O and the supernatant 
fraction was reserved on ice. Membranes were further 
extracted from the pellet by repeating the homogenization 
and centrifugation procedure two more times. The 
5 supernatant fractions were pooled and subjected to high 
speed centrifugation (100,000 x g, 20 min. 4 °c) . The 
final membrane pellet was resuspended by gentle 
homogenization into a small volume of ice-cold binding 
buffer (1 raL/ gram wet weight tissue) and held on ice for 
10 up to one hour, or flash- frozen and stored in liquid 
nitrogen . 

p.Hioliaand B inHina to Membrane Sugpensiong 
Membrane suspensions were diluted in binding buffer 
15 supplemented with 0.1% bovine serum albumin to yield an 

optimal membrane protein concentration so that '"I -PYY 
(or alternative radioligand such as ^"I-NPY, "^I-PYYj.j^, 
or iLeu^'Pro'"') PYY) bound by membranes in the assay was 
less than 10% of "^I-PYY (or alternative radioligand) 
20 delivered to the sample (100,000 dpm/sample = 0.08 nM for 

competition binding assays). "*I-PYY (or alternative 
radioligand) and peptide competitors were also diluted to 
desired concentrations in supplemented binding buffer, 
individual samples were then prepared in 96 -well 
25 polypropylene microtiter plates by mixing "^I-PYY (25 nh) 
(or alternative radioligand) . competing peptides or 
supplemented binding buffer (25 ^iL) , and finally, 
membrane suspensions (200 ^1). Samples were incubated in 
a 30 "C water bath with constant shaking for 120 min. 
30 incubations were terminated by filtration over Whatman 

GF/C filters (pre-coated with 1% polyethyleneimine and 
air-dried before use), followed by washing with 5 mL of 
ice-cold binding buffer. Filter-trapped membranes were 
impregnated with MultiLex solid scintillant (Wallac. 
35 Turku. Finland) and counted for "*I in a Wallac Beta- 
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PUta R^der. Non-specific binding was defined by 300 nM 
hu^n NPV for all receptors except the V4 subtypes l^ 
nM human pp was used f^v t-i, u "types, 100 

for the rat V4 . Specific binding in time course a„I 
co^etit.on studies was typically so,, ,„st non-specific 
binding was associated with the filter. Binding data were 
ana y.ed using nonlinear regression and statistrLl 

D^go"'^:;;""'''^ " "-^''"^ ^--^^^^ 

E unctioniil URBav Rad<^<Tmin -i p sav ^n„p 
stably transfected cells were seeded into 96-well 
mxcrotxter plates and cultured until confluent. To reduce 
the potential for receptor desensiti.ation, the seru» 
component of the media was reduced to 1.5% for 4 to 16 
hours before the ac!<!av n^t i 

hnf^= ^ , ^' "^""^ ''^^^^^ Hank's 

buffered salxne, or HBS (150 mM NaCl, 20 mM HEPES. i ^ 

CaCl 5 „^ KCl. 1 ^ Mgci,, and lo rm glucose) 
20 ^7^'^'"^"^^^ bovine seru. albu.in plus 5 n.. 

heophylUne and pre-equilibrated in the san.e solution 
or 20 .in at 37 «>C in 5% CO,. Cells were then incubated 
5 mxn w.th 10 forskolin and various concentrations of 
receptor-selective ligands. The assay was terminated by 
25 Z °' acidification of the cells with 

25 100 HCl.. intracellular cAMP was extracted and 

quantified with a modified version of a magnetic bead- 
based radioimmunoassay (Advanced Magnetics, Cambridge 
T J""^ i"''"' antigen/antibody complex was separated 
from free -l-cAMP by vacuum filtration through a PVDF 
filter in. a microtiter plate (Millipore, Bedford, MA) 
Filters were punched and counted for m a Packard 

gamma counter. Binding data were analyzed using 
nonlinear regression and statistical techniques available 
m the GraphPAD Prism package (San Diego, CA) . 



30 



35 
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Functional Assay: Intracellular calcium mobilization 



The intracellular free calcium concentration was measured 
by microspectrof lourometry using the fluorescent 
5 indicator dye Fura-2/AM (ref ) . Stably transfected cells 

were seeded onto a 35 mm culture dish containing a glass 
coverslip insert. Cells were washed with HBS and loaded 
with 100 /il of Fura-2/AM (10 //M) for 20 to 40 min. After 
washing with HBS to remove the Fura-2/i\M solution, cells 

10 were equilibrated in HBS for 10 to 20 min. Cells were 

then visualized under the 40X objective of a Leitz 
Fluovert FS microscope and fluorescence emission was 
determined at 510 nM with excitation wave lengths 
alternating between 340 nM and 380 nM. Raw fluorescence 

15 data were converted to calcium concentrations using 
standard calcium concentration curves and software 
analysis techniques. 

In vivo STUDIES IN RATS 

20 

Food intake in satiated rats 

For these determinations food intake maybe measured in 
normal satiated rats after intracerebroventricular 
application (i.e. v.) of NPY in the presence or absence 

25 of the test compound. Male Sprague Dawley rats ciba-Geigy 

AG, Sisseln, Switzerland weighing between 180g and 220 g 
are used for all experiments. The rats are individually 
housed in stainless steel cages and maintained on an 
11:13 h light-dark cycle (lights off at 18:00 h) at a 

30 controlled temperature of 21-23 °C at all times. Water 

and food (NAFAG lab chow pellets, NAFAG, Gossau, 
Switzerland) are available ad libidum . 

Rats under pentobarbital anesthesia are stereotaxically 
35 implanted with a stainless steel guide cannula targeted 
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at the right lateral ventricle. Stereotaxic coordinates 
with the incisor bar set -2.0mm below interaural line! 
are: -0.8mm anterior and 4l.3mm lateral to bregma The 
guide cannula is placed on the dura. Injection cannulas 
extend the guide cannulas -3.8mm ventrally to the skull 
surface. Animals are allowed at least 4 days of recovery 
postoperatively before being used in the experiments 
Cannula placement is checked postoperatively by testing 
all rats for their drinking response to a 50 ng 
intracerebroventricular (i.c.v.) injection of angiotensin 
II. Only rats which drink at least 2.5 ml of water within 
30 min. after angiotensin II injection are used in the 
feeding studies. 

All injections are made in the morning 2 hours after- 
light onset. Peptides are injected in artificial 
cerebrospinal fluid (ACSF) in a volume of 5/zl. ACSF 
contains: NaCl l24mM, KCl 3.75 mM. CaCl, 2.5 mM, MgSO, 
2.0 mM, KH.PO, 0.22mM, NaHCO, 26 mM and glucose 10 mM 
porcine-NPY is dissolved in artificial cerebrospinal 
fluid (ACS) . For i.c.v. injection the test compounds are 
preferably dissolved in DMSO/water (10%, v/v) . The 
vehicle used for intraperitoneal (i.p.) , subcutaneous 
(s.c.) or oral (p.o.) delivery of compounds is preferably 
water, physiological saline or DMSO/water (10% v/v), or 
cremophor/water (20% v/v) , respectively. 

Animals which are treated with both test compounds and p- 
NPY are treated first with the test compound. Then, 10 
min. after i.c.v. application of the test compound or 
vehicle (control), or 30-60 min after i.p., s.c. and p.o. 
application of the test compound or vehicle, 300 pmol of 
NPY is administered by intracerebroventricular (i.c.v.) 
application. 
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Food intake may be measured by placing preweighed pellets 
into the cages at the time of NPY injection. Pellets are 
removed from the cage subsequently at each selected time 
point and replaced with a new set of preweighed pellets. 
5 The food intake of animals treated with test compound may 

be calculated as a percentage of the food intake of 
control animals, i.e., animals treated with vehicle. 
Alternatively, food intake for a group of animals 
subjected to the same experimental condition may be 
10 expressed as the mean ± S.E.M. Statistical analysis is 
performed by analysiis of variance using the Student - 
Newman-Keuls test. 

Pnnd intake in foo< ^- deprived rats 

15 Food -deprivation experiments are conducted with male 
Sprague-Dawley rats weighing between 220 and 2 50 g. 
After receipt, the animals are individually housed for 
the duration of the study and allowed free access to 
normal food together with tap water. The animals are 

20 maintained in a room with a 12 h light/dark cycle (8:00 

a.m. to 8:00 p.m. light) at 24 °C and monitored humidity. 
After placement into individual cages the rats undergo a 
4 day equilibration period, during which they are 
habituated to their new environment and to eating a 

25 powdered or pellet diet (NAFAG, Gossau, Switzerland) . 

At the end of the equilibration period, food is removed 
from the animals for 24 hours starting at 8:00 a.m. At 
the end of the fasting period compound or vehicle may be 

30 administered to the animals orally or by injection 

intraperitoneally or intravenously. After 10 - 60 min. 
food is returned to the animals and their food intake 
monitored at various time periods during the following 24 
hour period. The food intake of animals treated with 

35 test compound may be calculated as a percentage of the 
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food intake of control animals (i.e., animals treated 
with vehicle) . Alternatively, food intake for a group of 
animals subjected to the same experimental conditions may 
be expressed as the mean ± S.E.M. 

Food intalcp in obese 7iicker rats 

The antiobesity efficacy of the compounds according to 
the present invention might also be manifested in Zucker 
obese rats, which are known in the as an animal model of 
obesity. These studies are conducted with male Zucker 
fatty rats (fa/fa Harlan CPB, Austerlitz NL) weighing 
between 480g and 500g. Animals are individually housed 
in metabolism cages for the duration of the study and 
allowed free access to normal powdered food and water. 
The animals are maintained in a room with a 12 h 
light/dark cycle (light from 8:00 A.M. to 8:00 P.M.) at 
24 »C and monitored humidity. After placement into the 
metabolism cages the rats undergo a 6 day equilibration 
period, during which they are habituated to their new 
environment and to eating a powdered diet. At the end of 
the equilibration period, food intake during the light 
and dark phases is determined. After a 3 day control 
period, the animals are treated with test compounds or 
vehicle (pref erablywater or physiological saline or 
DMSO/water (I0%,v/v) or cremophor/water (20%,v/v). Food 
intake is then monitored over the following 3 day period 
to determine the effect of administration of test 
compound or vehicle alone. As in the studies described 
hereinabove, food intake in the presence of drug may be 
expressed as a percentage of the food intake of animals 
treated with vehicle. 

Materials 

Cell culture media and supplements were from Specialty 
Media (Lavallette, NJ) . cell culture plates (150 mm and 
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96 -well microtiter) were from Corning (Corning, NY) . 
Sf9, Sf21, and High Five insect cells, as well as the 
baculovirus transfer plasmid, pBlueBacIII*^, were 
purchased from Invitrogen (San Diego, CA) . TMN-FH insect 
5 medium complemented with 10% fetal calf serum, and the 

baculovirus DNA, BaculoGold'^, was obtained from 
Pharmingen (San Diego, CA. ) . Ex-Cell 400"^ medium with L- 
Glutamine was purchased from JRH Scientific. 
Polypropylene 96 -well microtiter plates were from Co-star 

10 (Cambridge, MA) . All radioligands were from New England 

Nuclear (Boston, MA) . Commercially available NPY and 
related peptide analogs were either from Bachem 
California (Torrance, CA) or Peninsula (Belmont, CA) ; [D- 
Trp"]NPY and PP C-terminal fragments were synthesized by 

15 custom order from Chiron Mimotopes Peptide Systems (San 

Diego, CA) . Bio-Rad Reagent was from Bio-Rad (Hercules, 
CA) . Bovine serum albumin (ultra-fat free, A-7511) was 
from Sigma (St. Louis. MO). All other materials were 
reagent grade. 
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EZPERIMENTAL RESULTS 



10 



Applicants have synthesized and evaluated the binding and 
functional properties of several compounds at the cloned 
human Yl, human Y2, human Y4, and human Y5 receptors As 
shown below in Table 5. applicants have discovered 
several compounds which not only bind selectively to the 
human Y5 receptor but also act as Y5 receptor 
antagonists, as measured by their ability to block NPY- 
induced inhibition of cAMP accumulation in forskolin- 
stimulated LM(tk-) cells stably transfected with the 
cloned human Y5 receptor. 



15 



20 



25 



30 



Table 5: Evaluation of human YS receptor antagoniets 

The ability of the compounds to antagonize the Y-type 
receptors is reported as the K,. The K, is derived from 
the ECse, or concentration of half -maximal effect, in the 
presence (ECsJ or absence (ECso' ) of compound, according 
to the equation: = [NPY] / ( (EC„/EC„' ) -1) . Results 

shown are representative of at least three indepenent 
experiments . 
N.D. = Not determined. 



Table 5 





Binding Affinity 
(Ki (nM) vs. "^I-PYY) 




Example 




Human Receptor 


Kb (nM) 




Yl 


Y2 


Y4 


Y5 




31 


5550 


1000 


8020 


14 


6.0 


32 


3550 


955 


11700 


11 


23 
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Binding Affinity 
(K, (nM) vs. "^I-PYY) 




36 


16000 


7760 


20400 


8.3 


26 


38 


13 000 




1 Q c n n 


Q Q 

y . o 


16 


40 


17200 


7570 


27500 


11 


3.0 


37 


14500 


617 


21500 


26 


38 


77 


3240 


851 


13100 


17 


311 


44 


23700 


58200 


19300 


14 


50 


45 


48700 


5280 


63100 


28 


49 



10 Several of the compounds were further tested using in 

vivo animal models of feeding behavior. Since NPY is the 
strongest known stimulant of feeding behavior, 
experiments were performed with several compounds to 
evaluate the effect of the compounds described above on 

15 NPY-induced feeding behavior in satiated rats. 

First, 300 pmole of porcine NPY in vehicle (A.C.S.F.) was 
administered by intracerebroventricular ( i . c . v . ) 
injection, along with i.p. administration of compound 
20 vehicle (10% DMSO/water) , and the food intake of NPY- 

stimulated animals was compared to food intake in animals 
treated with the vehicles. The 300 pmole injection of 
NPY was found to significantly induce food intake (p < 
0.05; Student -Newman- Keuls) . 

25 

Using the 300 pmole dose of NPY found to be effective to 
stimulate feeding, other animals were treated with the 
compounds by intraperitoneal (i.p.) administration, 
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followed 30-60 minutes later by i.e. v. NPY 
administration, and measurement of subsequent food 
intake. As shown in Table 6, NPY-induced food intake was 
significantly reduced in animals first treated with the 
compounds (p < o.05; Student -Newman- Keuls ) . These 
experiments demonstrate that NPY-induced food intake is 
significantly reduced by administration to animals of a 
compound which is a YS-selective antagonist. 

Table 6. NPY-induced cumulative food intake in rats 
treated with either the i.e. v. and i.p. vehicles 
(control) , 300 pmole NPY alone (NPY) , or in rats treated 
first with compound and then NPY (NPY + compound) . Food 
intake was measured 4 hours after stimulation with NPY. 
Pood intake is reported as the mean ± S.E.M. intake for 
a group of animals. 



Table 6 







Example 


31 


32 


Compound Dose 
(mg/kg i.p.) 


10 


30 








control 
(vehicles 
only) 


2.4 + 0.7 


2.9 ± 0.8 


NPy 


5,8 ± 0.5 


4.9 + 0.4 


NPY + 
compound 


3.8 ± 0.4 


1.5 + 0.6 
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Since food deprivation induces an increase in the 
hypothalamic NPY levels, it has been postulated that food 
intake following a period of food deprivation is NPY- 
mediated. Therefore, the Y5 antagonists of Table 5 were 
5 administered co conscious rats following a 24h food 

deprivation. Each of the human Y5 receptor antagonists 
shown in Table 5 was able to significantly reduce NPY- 
induced food intake in the animals, as shown below in 
Table 7. The food intake intake of animals treated with 

10 . test compound is reported as a percentage of the food 
intake measured for control animals (treated with 
vehicle), i.e., 25% means the animals treated with the 
compound consumed only 25% as much food as the control 
animals. Measurements were performed two hours after 

15 administration of the test compound. 
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Table 7 Two-hour food intake of NPY- stimulated rats. 

Food intake is expressed as the percentage of 
intake compared to control rats. 





Mean 1 

(%) 1 


31 


27 1 


32 


36 


36 


35 


38 


80 1 


40 


55 


37 


58 


77 


32 


44 


73 


45 


84 



15 

These experiments indicate that the compounds of the 
present invention inhibit food intake in rats, especially 
when administered in a range of about 0.01 to about 100 
mg/kg rat, by either oral, intraperitoneal or intravenous 
20 administration. The animals appeared normal during these 
experiments, and no ill effects on the animals were 
observed after the termination of the feeding 
experiments. 

25 The binding properties of the compounds were also 
evaluated with respect to other cloned human G-protein 
coupled receptors. As shown in Table 8, below, the Y5- 
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selective compounds described hereinabove exhibited lower 
affinity for receptors other than the Y-type receptors. 

Table 8 Cross-reactivity of compounds at other cloned 
5 human receptors 



15 



Compound 


Receptor (pKi) . 
















HI 


H2 


D3 


31 


6.68 


7,17 


7 .08 


6.52 


6.51 


7. 07 


6 .33 


5.92 


6.61 


32 


6. 90 


7.35 


7 .47 


6.74 


6.58 


7.07 


7.04 


6.29 


6.69 


36 


7.01 


7 . 22 


7 .72 


7,31 


6.96 


7.39 


6 .73 


5 .85 


6.35 


38 


N.D. 


N.D. 


N.D. 


N.D. 


N.D. 


N.D. 


N.D. 


N.D. 


N.D. 


40 


6.80 


6.98 


7.34 


7.05 


6.43 


7.15 


6 .22 


5.72 


6.29 


37 


N.D. 


N.D. 


N.D. 


N.D. 


N.D. 


N.D. 


N.D. 


N.D 


N.D. 


77 


6.66 


6.67 


7.07 


6.21 


5.95 


6.79 


6 .43 


6.43 


5,93 


44 


N.D. 


N.D. 


N.D. 


N.D. 


N.D. 


N.D. 


N.D. 


N.D. 


N.D. 


45 


N.D. 


N.D. 


N.D. 


N.D. 


N.D. 


N.D. 


N.D. 


N.D. 


N.D. 
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Table 8 (continued) 



5 



10 



Compound 


Receptor (pKi) 






SHTj 


5HT, 


5HT,p 


5HT,, 






31 


5.88 


6.74 


6.50 


5.30 


5.30 


5.30 


5.32 


32 


5.54 


6.55 


6.42 


5.30 


5.30 


5.30 


6.04 


36 


6.73 


5.93 


6.37 


5.30 


5.30 


5.37 


5.94 


38 


N.D. 


N.D. 


N.D. 


N.D. 


N.D. 


N.D. 


N.D. 


40 


6.56 


5.99 


6.39 


5.30 


5.30 


5.41 


5 . 98 


37 


XT T> 

N.D. 


N.D. 


N.D. 


N.D. 


N.D. 


N.D. 


N.D. 


11 


5.82 


5.99 


5.35 


5.30 


5.30 


5.39 


5.62 


44 


N.D. 


N.D. 


N.D. 


N.D. 


N.D. 


N.D. 


N.D. 


45 


N.D. 


N.D." 


N.D. 


N.D. 


N.D. 


N.D. 


N.D. 
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EXPERIMENTAL DISCUSSION 

Y5 receptors are highly attractive targets for appetite 
and weight control based on several lines of research 
5 (Sahu and Kalra, 1993) . NPY is the most potent stimulant 
of feeding behavior yet described (Clark et al . , 1984; 
Levine and Morley, 1984; Stanley and Leibowitz, 1984). 
Direct injection of NPY into the hypothalamus of rats can 
increase food intake ~ 10- fold over a 4 -hour period 

10 (Stanley et al., 1992), NPY-stimulated rats display a 
preference for carbohydrates over protein and fat 
(Stanley et al . , 1985) . Interestingly, NPY and NPY mRNA 
are increased in food-deprived rats (Brady et al., 1990; 
O' Shea and Gundlach, 1991) and also in rats which are 

15 genetically obese (Sanacora et al . , 1990) or made 
diabetic by treatment with streptozotocin (White et al-, 
1990) . One potential explanation is that NPY, a potent 
stimulant of feeding behavior in normal rats, is 
disregulated in the overweight or diabetic animal so that 

20 food intake is increased, accompanied by obesity. The 
physiological stress of obesity increases the risk for 
health problems such as cardiovascular malfunction, 
osteoarthritis, and hyper insulinemia, together with a 
worsened prognosis for adult -onset diabetes. A 

25 nonpeptide antagonist targeted to the Y5 receptor could 
therefore be effective as a way to control not only 
appetite and body weight but an entire range of obesity- 
and diabetes-related disorders (Dryden et al., 1994). 
There is also neurochemical evidence to suggest that NPY- 

30 mediated functions are disregulated in eating disorders 
such as bulimia and anorexia nervosa, so that they too 
could be responsive to treatment by a Y5-selective drug. 
It has been proposed, for example, that food intake in 
NPY- stimulated rats mimics the massive food consumption 

35 associated with binge eating in bulimia (Stanley, 1993) . 
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CSF levels of pyy but not NPY were elevated in bulimic 
patients who abstained from binging, and then diminished 
when binging was allowed (Berrettini et al., 1988). 
Conversely, NPY levels were elevated in underweight 
anorectic patients and then diminished as body weight was 
normalized (Kaye et al., 1990). 

As described above, the human and rat in vitro expression 
models were used in combination to screen for compounds 
intended to modulate NPY-dependent feeding behavior. 
Using this approach, applicants have discovered several 
compounds which inhibit feeding behavior in animal 
models, which should lead to additional drug discoveries. 
The compounds according to the present invention inhibit 
food intake in Zucker obese rats in a range especially of 
about 0,01 to about 100 mg/kg after oral, intraperitoneal 
or intravenous administration. 



The Y5 pharmacological profile further offers a new 
standard by which to review the molecular basis of all 
NPY-dependent processes. Such an exercise suggests that 
the Y5 receptor is likely to have a physiological 
significance beyond feeding behavior. It has been 
reported, for example, that a Y-type receptor can 
regulate luteinizing hormone releasing hormone (LHRH) 
release from the median eminence of steroid-primed rats 
in vitro with an atypical Yl pharmacological profile. 
NPY, NPY,. 34 and LP-NPY were all effective at luM but 
deletion of as few as four amino acids from the N- 
terminus of NPY destroyed biological activity. The Y5 
may therefore represent a therapeutic target for sexual 
or reproductive disorders. It is worth while considering 
that the Y5 is so similar in pharmacological profile to 
the other Y-type receptors that it may have been 
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overlooked among a mixed population of Yl, Y2 and Y4 
receptors. Certain functions now associated with these 
subtypes could therefore be reassigned to Y5 as our 
pharmacological tools grow more sophisticated. By 
5 offering new insight into NPY receptor pharmacology, the 
Y5 thereby provides a greater clarity and focus in the 
field of drug design. 
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TABLE 9: Pathophysiological Conditions Associated With 
NPY 



The following pathological conditions have been 
linked to either 1) application of exogenous NPY, 
or 2) changes in levels of endogenous NPY. 


1 


obesity 


Sahu and Kalra, 1993 


2 


eating disorders 
(anorexia and 

bulimia nervosa) 


Stanley, 1993 


3 


sexual /reproduct 
ive function 


Clark, 1994 


4 


depression 


Heilig and Weiderlov, 
1990 


5 


anxiety 


Wahlestedt et al . , 1993 


6 


cocaine 
addiction 


Wahlestedt et al . , 1991 


7 


gastric ulcer 


Penner et al., 1993 


8 


memory loss 


Morley and Flood, 1990 


9 


pain 


Hua et al . , 1991 


10 


epileptic seizure 


Rizzi et al . , 1993 


i i 




Zukowska-Gro j ec et al,, 
1993 


12 


subarachnoid 
hemorrhage 


Abel et al . , 1988 


13 


shock 


Hauser et al. , 1993 


14 


circadian rhythm 


Albers and Ferris, 1984 


15 


nasal congestion 


Lacroix et al, , 1988 


16 


diarrhea 


Cox and Cuthbert, 1990 


17 


neurogenic 

voiding 

dysfunction 


Zoubek et al, , 1993 



25 
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A successful strategy for the design of a Y5-receptor 
based drug or for any drug targeted to single G protein- 
coupled receptor subtype involves the screening of 
candidate compounds 1) in radioligand binding assays so 
5 as to detect affinity for cross-reactive G protein- 
coupled receptors, and 2) in physiological assays so as 
to detect undesirable side effects. In the specific 
process of screening for a Y5-selective drug, the 
receptor subtypes most likely to cross-react and 

10 therefore most important for radioligand binding screens 
include the other "Y-type" receptors, Yl, Y2, Y3, and Y4 . 
Cross-reactivity between the Y5 and any of the other 
subtypes could result in potential complications as 
suggested by the pathophysiological indications listed in 

15 Table 9. In designing a Y5 antagonist for obesity and 
appetite control, for example, it is important not to 
design a Yl antagonist resulting in hypertension or 
increased anxiety, a Y2 antagonist resulting in memory 
loss, or a Y4 antagonist resulting in increased appetite. 
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TABLB 10: Y-Type Receptor Indications 



c 

D 


Y-type 

Receptor 

Indications 


Receptor 
Subtype 


Drug 

Activity 


Reference 




obesity, 
appetite 
disorder 


atypical Yl 


antagonist 


Sahu and 

Kalra, 

1993 


10 


adult onset 
diabetes 


atypical Yl 


antagonist 


Sahu and 

Kalra, 

1993 




bulimia 
nervosa 


atypical Yl 


antagonist 


Stanley, 
1993 


15 


pheochromoc 

ytoma- 

induced 

hypertensio 

n 


Yl 


antagonist 


Grouzman 
et al . , 
1989 


20 


subarachnoi 
d 

hemorrhage 


Yl 


antagonist 


Abel et 
al,, 1988 




neurogenic 

vascular 

hypertrophy 


Yl 
Y2 


antagonist 
antagonist 


Zukowska- 
Grojec et 
al., 1993 


25 


epileptic 
seizure 


Y2 


antagonist 


Rizzi et 
al., 1993 


30 


hypertensio 
n; 

central, 

peripheral 

regulation 


peripheral Yl 
central Y3 
central Y2 


antagonist 

agonist 

antagonist 


Grundemar 
and 

Hakanson, 
1993 
Barraco 
et al. , 

1991 




obesity, 
appetite 
disorder 


Y4 or PP 


agonist 


Malaisse- 
Lagae et 
al., 1977 


35 


anorexia 
nervosa 


atypical Yl 


agonist 


Berrettin 
i et al . , 
1988 
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10 



15 



anxiety 


Yl 


agonist 


Wahlested 
t et al . , 
1993 


cocaine 
addiction 


Yl 


agonist 


Wahlested 
t et al. , 
1991 


stress - 
induced 
gastric 
ulcer 


Yl 

Y4 or PP 


agonist 
agonist 


Penner et 
al., 1993 


memory loss 


Y2 


agonist 


Morley 
and 
Flood, 
1990 


pain 


Y2 


agonist 


Hua et 

al., 1991 


shock 


Yl 


agonist 


Hauser et 
al., 1993 


sleep 

disturbance 
s, jet lag 


Y2 


not clear 


Albers 
and 

Ferris, 
1984 


nasal 

decongestio 

n 


Yl 
Y2 


agonist 
agonist 


Lacroix 
et al . , 
1988 


diarrhea 


Y2 


agonist 


Cox and 
Cuthbert , 
1990 
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The K receptor represents an enornK,us opportunity for 
the developn^nt of novel and selective drug therapxL 
particularly those targeted to appetite aid 

5 gastric ulcer, epileptic seizure, pain, hypertension 
subarachnoid ne»orrha,e, sleeping disturbares Isa" 
congestion, neurogenic voiding dysfuncion, and d/arrhea 

In particular, the discovery of 

0 Which inhibit food intake 7n rat/ T 

. J-ncaJce m rats provides a method of 

modifying feeding behavior in . ^-^ 

3 wciiavxor m a wide variety of 

vertebrate animals. ^ °^ 
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What is claimed is: 

1. A compound having the structure; 

O 
II 

Ar-X-S-L'-K-W 

II 
O 

wherein Ar is 






15 



20 



wherein each Z is independently N or C; 

wherein each Y is independently N or C; 

wherein p is an integer from 0 to 2; 

wherein o is an integer from 0 to 1 and a is an 
integer from 0 to 3; 
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wherein V is S, 0. N, or NR^; 

wherein X is a single bond or -NH-; 

wherein each R. is independently H; F; cl; Br; I; 
NOj; OH; c,-c, alkyl; c^-C, alkenyl; C^-C, alkoxy; C,-C, 
hydroxyalkyl; c,-C, methoxyalkyl ; C,-C, monohaloalkyl; 
Ci-C, polyhaloalkyl ; N{R^)^; mCOR,; N(C0R5)j; NHCCR^; 
NHCONHR,; NHSO.R,; N(S03R,),; CO,R,; CON (R,) 2 ;' SO,N (R^) 
phenoxy; phenyl; pyridyl; thiophenyl; naphthyl; 
phthalimide; Cj-C, lactam, C^-C, cyclic imide, C,-c, 
cyclic amino; wherein the phthalimide, lactam, 
cyclic imide, or cyclic amine is linked by nitrogen; 
and wherein the phenoxy. phenyl, pyridyl, 
thiophenyl, naphthyl, phthalimide, lactam, cyclic 
imide, or cyclic amine is substituted with H, F, cl, 
Br, I, CF3, C,-C, alkyl, C,-C, alkoxy, C,-C, alkylthio. 
or NOj; 



10 



20 wherein each R, is independently H; F; Cl; Br; I; 

NO^; OH; C,-C, alkyl; C,-C, alkenyl; C^-C, alkoxy; C,-C, 
hydroxyalkyl; C,-C, methoxyalkyl; C^-C, monohaloalkyl; 
C,-C, polyhaloalkyl; N(R,),; NHCOR,; N(COR,),; NHCO^R^; 
NHCONHR,; NHSO,R,; N(SO,R,),; CO,R,; CONfR,)^; SO,N(R,),; 
°^ ^2 and Rj present on adjacent carbon atoms can 
constitute C5-C7 cycloalkyl, Ct-C, heterocycloalkyl or 
Cj-C, heteroaryl; 

wherein each R, is independently H; F; Cl; Br; I; 
^° OH; C,-C, alkyl; C^-C, alkoxy; C^-C, hydroxyalkyl; 

Cj-C^ methoxyalkyl; Cj-C, monohaloalkyl; C,-c, 
polyhaloalkyl; N{R,),; nhCOR.; NCCORJ^; NHCO^R^; 
NHCONHR,; NHSO^R^; NCSO^RJ,; CO^R^; CONCR,)^; or 
SOjNCRj),; 

35 
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wherein each R5 is independently H; C^-C, alkyl; C;-C., 
monohaloalkyl; or C,-Cj polyhaloalkyl ; 

wherein L' is -NRj-L- or 
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wherein is H; or C-c, straight chained alkyl; 

wherein the alkyl, alkenyl or alkynyl is substituted 
with H, OR,, CN, C-C. alkyl, CH,OR„ CON(R,)„ CO,R„ 
phenyl, pyridyl, thiophenyl or naphthyl; 

wherein one dashed line is a double bond and the 
other dashed line is a single bond; 

wherein each R^ is independently H; CN; OR^; Cj-C, 
alkyl; CHjORs; CONIR^),; C0,R,; phenyl; pyridyl;' 
thiophenyl or naphthyl; wherein the phenyl, pyridyl, 
thiophenyl or naphthyl is substituted with H, F, CI, 
Br, I, CF3, C-C, alkyl, c.-C alkoxy, C,-C alkyl thio, 
or NOj; 

wherein i is an integer from 1 to 4; wherein n is an 
integer from 0 to 3; wherein m is an integer from 0 
to 3; 
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wherein K is -CH,-NR:o-CHR,- (CH,) ; -CH2-NR,„-C0- (CH^) 3- 
; -CHj-NH-CO-NH- (CHj) j-; -CO-NH-CHR7- (CHj) j- ; -CHj-NRio- 
CO-CHR,-(CHj),; -CHj-NR,o-CS- (CHj) ; -CH2-NH-CS-NH- 
(CHj)i-; -CS-NH-CHR,- (CHj) j-; -CH^-NRjo-CS-CHR,- (CHO ^ ; 
5 or -CH5-N=CSRj-NH- (CHj) j,- 

wherein j is an integer from 0 to 3; 

wherein R, is H; C,-Q alkyl ; CH^ORj; ( CH^ ) pNHCO^R^ ; 
10 {CH2)pNHS02R5; CH2N(Rii)2; phenyl; pyridyl ; thiophenyl; 

or naphthyl; 
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wherein W is 
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wherein Q is O; S; N; NR,; or C(R5)2; 

wherein b is an integer from 1 to 2; 

wherein R, is independently H; F; Cl; Br; I; NO^; OH; 
=0; C^-C, alkyl; C,-C, alkoxy; C,-C, hydroxyalkyl ; C^-C, 
methoxyalkyl; C:-C, monohaloalkyl ; C,-C, 
polyhaloalkyl; NCRj),; NHCORs; N(CORs).; NHCO.R,; 
NHCONHR, ; NHSO^Rj ; N ( SO,R.^ ) 2 : CO^R^ ; CON (R5 ) ^ ; or 
SOjNCRs)!; 

wherein R, is H; C^-C, alkyl; COR,; CO^R^; CON(Rs)^; 
wherein R,o is H; or Cj-Cj alkyl; 



wherein is H; COR^; CORi;,; SO,R,; SO^Rij; 
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3. 
4. 

15 

20 



wherein R„ is phenoxy; phenyl, pyridyl; thiophenyl; 
or naphthyl; wherein the phenoxy, phenyl, pyridyl, 
thiophenyl or naphthyl is substituted with H, F, CI, 
Br, I, CFj, C1-C4 alkyl, Cj-C, alkoxy, C,-C, alkylthio, 
NO2, phenyl, pyridyl or thiophenyl; 

or a pharmaceutically acceptable salt thereof. 

An {+) enantiomer of the compound of claim l. 

An (-) enantiomer of the compound of claim l. 

A compound of claim 1, wherein R, is H; 

wherein L is selected from C3-C9 alkyl or 



wherein the alkyl is substituted with H, OR5, CN, 
Ci-C, alkyl, CH,OR,, CONiRs)^, COjRj, phenyl, pyridyl, 
thiophenyl or naphthyl; and 




wherein W is 
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A compound of claim 4, wherein Ar is selected from: 



5 



10 




R3 



15 wherein each of R2, R3 and is independently H; F, 

CI, Br or I; NO^; OH; C,~C4 alkoxy; C^-C^ 
hydroxyalkyl ; Cj-C^ monohaloalkyl ; Cj-C^ 
polyhaloalkyl ; or N(R^)2; 

20 wherein X is a single bond; 

wherein each R^ is independently Cj-C, alkyl; 

wherein L is selected from Cg-alkyl or C,-alkyl; 

25 




35 



wherein R, is H; CH;jOH; or CH^OR^i; 
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wherein W is 




I ^ 

and wherein R, is H; or C,-C, alkyl . 

A compound of claim 5, wherein Ar is selected from: 
7. A compound of claim 6, wherein L is 



15 




5 6. 



10 
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8. A compound of claim 7, wherein K is 
-CHa-NR.o-CHR^- iCU^) . 

9. The compound of claim 8, wherein the compound is 
selected from the group consisting of : 



10 





35 
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10 



or 



15 





20 



10. A compound of claim 6, wherein L is C,-alkyl or 
C-alkyl. 



25 



30 



11. A compound of claim 10 having the structure: 




or 



35 
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A compound of claim 10, wherein K 
-CH2-NR,o-CO-(CH2)^-. 



A compound of claim 12 having the structure: 




A compound of claim 10, wherein K 
-CH;f-NH-CO-NH- (CH,) - . 

The compound of claim 14 having the structure: 




A method of modifying feeding behavior of a subject 
which comprises administering to the subject an 
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amount of a compound effective to decrease the 
consumption of food by the subject so as to thereby 
modify feeding behavior of the subject, wherein the 
compound has the structure: 



Ar-X-S-L'-K-W 
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wherein Ar is 




wherein each Z is independently N or C; 

wherein each Y is independently N or C; 

10 wherein p is an integer from 0 to 2; 

wherein o is an integer from 0 to 1 and a is an 

integer from 0 to 3; 

15 wherein V is S, O, N, or NR^; 

wherein X is a single bond or -NH-; 
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wherein each is independently H; F; CI; Br; I; 
NO,; OH; C.-C, alkyl; C,-C, alkenyl; C,-C, alkoxy; C-C, 
hydroxyalkyl; C,-C, methoxyalkyl ; C,-C, monohaloalkyl ; 
C,-C, polyhaloalkyl; N(Rs),; NHCORs; N(CORs),; NHCO^Rs; 
NHCONHR,; NHSO.R,; N(SO,Rs).; CO,R,; CON{Rs).; SO^NtR^).,; 
phenoxy; phenyl; pyridyl;- thiophenyl; naphthyl; 
phthalimide; C,-C, lactam. C,-C, cyclic itnide. C,-C, 
cyclic amino; wherein the • phthalimide, lactam, 
cyclic imide, or cyclic amine is linked by nitrogen; 
and wherein the phenoxy, phenyl, pyridyl, 
thiophenyl, naphthyl, phthalimide, lactam, cyclic 
imide, or cyclic amine is substituted with H, F. Cl, 
Br, I, CP,. C,-C, alkyl. C,-C, alkoxy, C,-C« alkylthio. 
or NO,; 

wherein each R, is independently H; F; Cl; Br; I; 
NO,; OH; C,-C, alkyl; C,-C, alkenyl; C,-C, alkoxy; C,-C, 
hydroxyalkyl; C,-C, methoxyalkyl; C,-C, monohaloalkyl; 
C,-C, polyhaloalkyl; N(RJ,; NHCOR,; N(CORs),; NHCO.R,; 
NHCONHR,; NHSO,R,; N(SO,R,),; CO^Rs." CON(R,),; SO,N(R,),; 
or R, and R, present on adjacent carbon atoms can 
constitute C,-C, cycloalkyl. C,-C., heterocycloalkyl or 
C5-C7 heteroaryl; 

25 wherein each R, is independently H; F; Cl; Br; I; 

NO,; OH; C,-C, alkyl; C,-C, alkoxy; C,-C, hydroxyalkyl; 

Ci-C, methoxyalkyl; C^-C, monohaloalkyl; C^-C, 

polyhaloalkyl; NiR^),; NHCOR,; NICOR^),; NHCO,R,; 

NHCONHR,; NHSO,Rs; N(SO,R,),; CO,R,; CON(Rs),; or 
30 SOzNlR,),; 

wherein each R, is independently H; C.-C, alkyl; C,-C, 
monohaloalkyl; or C^-C, polyhaloalkyl; 



20 



35 



wherein L' is -NRi-L- or 
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^ Mi 

n ' m 

wherein L is alkyl; C,-C, alkenyl; 03-03 alkynyl; 



10 



15 



20 



25 




30 or 



35 
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10 

wherein Rj is H; or Ci-C, straight chained alkyl; 

wherein the alkyl, alkenyl or alkynyl is substituted 
15 with H. ORs. CN, Cj-C, alkyl, CH3OR5, CONtRJj, CO,R,. 

phenyl, pyridyl, thiophenyl or naphthyl; 

wherein one dashed line is a double bond and the 
other dashed line is a single bond; 

20 

wherein each R, is independently H; CN; ORc,; Cj-Cj 
alkyl; CH.OR,; CON(Rs)j; CO.R^; phenyl; pyridyl; 
thiophenyl or naphthyl; wherein the phenyl, pyridyl, 
thiophenyl or naphthyl is substituted with H, F, CI, 
25 Br, I, CF3. C,-C, alkyl, C^-C, alkoxy, C,-C, alkylthio, 

or NO2; 

wherein i is an integer from 1 to 4; wherein n is an 
integer from 0 to 3; wherein m is an integer from 0 
30 to 3; 

wherein K is -CH,-NR,c-CHR,- (CHJ ; -CH.-NR^o-CO- (CH^) , - 
; -CHj-NH-CO-NH- (CHj),-; -CO-NH-CHR,- (CHj),-; -CHj-NR,o- 
CO-CHR,- (CH,) ,; -CH,-NR,c-CS- (CH,) ; -CH,-NH-CS-NH- 
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(CH,),-; -CS-NH-CHR,-(CH,)j-; -CH.-NR.o-CS-CHR,- (CH^) ^ ; 
or -CHJ-N=CSR,-^^H- (CHj) 

wherein j is an integer from 0 to 3; 

5 

wherein R, is H; C,-c, alkyl; CH.OR,; (cn,) ^mco.R, ; 
(CH3)pNHS02R5; CHjN(Ri,),,; phenyl; pyridyl ; thiophenyl; 
or naphthyl; 
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wherein Q is O; S; N; NR,; or CtR^).; 



wherein b is an integer from 1 to 2; 



10 



wherein R^ is independently H; F; Cl; Br; I; NO2; OH; 
=0; alkyl; C.-C^ alkoxy; C^-C^ hydroxyalkyl ; Cj-C^ 

methoxyalkyl ; Cj-C, monohaloalkyl; C,-C^ 
polyhaloalkyl; NCRj^; NHCOR5; N(COR5)2; NHCO2R5; 
NHCONHR,; NHSO^R^; NiSO^^Rs^i! CO^R^; CON(R5)2; or 
S02N(R,)2; 



15 



wherein R, is H; Cj-C-, alkyl; COR^/ CO2RS; CONlRs)^; 



wherein R^c is H; or Cj-Q alkyl; 



wherein R^ is H; COR^; COR12; SO2R5; SO2R12; and 
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wherein is phenoxy; phenyl, pyridyl; thiophenyl; 
or naphthyl; wherein the phenoxy, phenyl, pyridyl, 
thiophenyl or naphthyl is substituted with H, Cl, 
Br, I, CF3, alkyl, C^-C^ alkoxy, C,-C^ alkylthio, 

NO2, phenyl, pyridyl or thiophenyl ; 

or a pharmaceutically acceptable salt thereof . 



10 



17. The method of claim 16, wherein the compound is 
administered in combination with food. 



15 



18. The method of claim 16, wherein the subject is a 
vertebrate, a mammal, a human or a canine. 

19. The method of claim 16, wherein the compound has the 
structure : 



20 




25 



30 




35 
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NQ2 O 

I II 




10 




20 




25 



20. A method of treating a feeding disorder in a subject 
which comprises administering to the subject an 
amount of a compound effective to decrease the 
consumption of food by the subject, wherein the 
compound has the structure : 

O 



30 



Ar-X-S-L' -K-W 

II 

O 



wherein Ar is 
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wherein each 2 is independently N or C; 

wherein each Y is independently N or C; 

wherein p is an integer from 0 to 2; 

wherein o is an integer from 0 to 1 and a is an 
integer from 0 to 3; 

wherein V is S, O, N, or NR^; 

wherein X is a single bond or -NH-; 

wherein each Rj is independently H; F; CI; Br; I; 
NO2; OH; Cj-C, alkyl; Cj-C^ alkenyl; C^-C, alkoxy; C,-C, 
hydroxyalkyl; C.-C^ methoxyalkyl ; C3-C4 monohaloalkyl ; 
C1-C4 polyhaloalkyl; NlRs)^; NHCORs; NCCOR^),; NHCOoR^; 
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NHCONHR5; NHSOjRs; NCSO^Rsj^; COjRs; CON(Rs)j; S02N{R5)j; 
phenoxy; phenyl; pyridyl; thiophenyl; naphthyl; 
phthaliraide; Cj-C, lactam, C5-C, cyclic imide. C^^-C, 
cyclic amino; wherein the phthalimide, lactam, 
5 cyclic imide, or cyclic amine is linked by nitrogen; 

and wherein the phenoxy, phenyl, pyridyl, 
thiophenyl, naphthyl, phthalimide, lactam, cyclic 
imide, or cyclic amine is substituted with H, F, CI, 
Br, I, CF3, C1-C4 alkyl, C,-C, alkoxy, C^-C, alkylthio, 
10 or NO2; 

wherein each Rj is independently H; F; CI; Br; I; 
NOj; OH; C1-C4 alkyl; C^-C, alkenyl; C^-C, alkoxy; C,-C, 
hydroxyalkyl; C^-C^ methoxyalkyl ; C.-C, monohaloalkyl ; 
15 C,-C, polyhaloalkyl; N(Rs)j; NHCOR^; N(C0Rs)2; NHCO3R,; 

NHCONHR5; NHSOjRs; NlSOjRs)^; CO^R^; CONCRs)^; SOjNlRj)^; 
or Rj and R3 present on adjacent carbon atoms can 
constitute Cj-C, cycloalkyl, Cj-C, heterocycloalkyl or 
Cj-Ct heteroaryl; 

20 

wherein each R, is independently H; F; CI; Br; I; 
NOj; OH; C.-C^ alkyl; C^-C, alkoxy; C,-C, hydroxyalkyl; 
C,-C, methoxyalkyl; C.-C, monohaloalkyl; C,-C, 
polyhaloalkyl; N(R,),; NHCOR,; NICGR^),; NHCO^R,; 
25 NHCONHR5; NHSOjR^; N{S02R5)j; COjRj; CONCRslj; or 

S02N(Rs)2; 

wherein each Rc. is independently H; C^-Cj alkyl; C^-Cj 
monohaloalkyl; or C,-C, polyhaloalkyl; 



30 



wherein L' is -NR,-L- or 



35 
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wherein Rj is H; or Cj-Cj straight chained alkyl; 

wherein the alkyl, alkenyl or alkynyl is substituted 
15 with H, OR5, CN, Ci-Cj alkyl, CH2OR5, CON(R5)2, CO,Rs, 

phenyl, pyridyl, thiophenyl or naphthyl; 

wherein one dashed line is a double bond and the 
other dashed line is a single bond; 

wherein each Rj is independently H; CN; OR5; Cj-Cg 
alkyl; CHjORj; CON(R5)2; CO^Rj; phenyl; pyridyl; 
thiophenyl or naphthyl; wherein the phenyl, pyridyl, 
thiophenyl or naphthyl is substituted with H, F, Cl. 
Br, I, CFj, Ci-C, alkyl, Cj-C, alkoxy, Ci-C, alkylthio, 
or NOj; 

wherein i is an integer from l to 4; wherein n is an 
integer from 0 to 3; wherein m is an integer from 0 
30 to 3; 

wherein K is -CH^-NRio-CHR,- (CHj) ^- ; -CH:,-NR,c.-CO- (CH^) 
; -CHj-NH-CO-NH- (CHj),-; -CO-NH-CHR,- (CH^) ,- ; -CHj-NR^o- 
CO-CHR,- (CH,) j; -CH,-NR,o-CS- (CHj) ^- ; -CH,-NH-CS-NH- 



20 



25 
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(CHj) i- ; -CS-NH-CHR-,- (CHJ j- ; -CH^-NRio-CS-CHR,- (CH^) ^ ; 
or -CH2-N=CSRi-NH-{CH2)s; 

wherein j is an integer from 0 to 3 ; 



wherein is H; C^-C^ alkyl; CH.ORs; (CH^) ^NHCO.R^; 
(CHjjpNHSOjRs; CHaNtRuja; phenyl; pyridyl; thiophenyl; 
or naphthyl; 
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wherein Q is 0; S; N; NR,; or C(Rs)2; 



wherein b is an integer from 1 to 2; 



10 



wherein Rg is independently H; F; Cl; Br; I; NOj; OH; 
=0; Cj-C^ alkyl;.Ci-C4 alkpxy; C^-C^ hydroxyalkyl ; C^-C^ 
methoxyalkyl ; C^-C^ monohaloalky 1 ; C^-C^ 
polyhaloalkyl; NCR,)^; NHCOR^; N{COR5)2; NHC02R^; 
NHCONHR5; NHSOoR^; NlSO.Rs)^; CO2R5; CON(R5)2; or 
SO.NCRs)^; 



15 



wherein R, is H; C^-Cj alkyl; CORs; COjR^; CON{R^)^; 



wherein R^n is H; or Cj-Cg alkyl; 



wherein R^ is H; COR^; COR12; SO2R5; SO2RX2; and 
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wherein R^j is phenoxy; phenyl, pyridyl; thiophenyl; 
or naphthyl; wherein the phenoxy, phenyl, pyridyl, 
thiophenyl or naphthyl is substituted with H, F, CI, 
Br, I, CF3, C1-C4 alkyl, C^-C^ alkoxy, C-C^ alkylthio, 
5 NO2, phenyl, pyridyl or thiophenyl; 

or a pharmaceutical ly acceptable salt thereof. 

21. The method of claim 20, wherein the feeding disorder 
10 is obesity or bulimia. 

22. The method of claim 21, wherein the subject is a 
vertebrate, a mammal, a human or a canine. 



15 
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qUINAZ0LIN-2,4-0IAZIRINES AS NPY RECEPTOR ANTAGONIST 
Background of the Invention 

Neuropeptide Y (NPY) is a member of the pancreatic polypeptide family of peptides and is 
one of the most abundant and widely distributed peptides at the central and peripheral 
nervous system. NPY acts as a neurotransmitter playing an important role in the regulation 
of various diseases. Intensive evaluations lead to the finding that multiple NPY receptors 
are existing being responsible for different physiological and pharmacological activiUes. 
Recently, a new NPY receptor subtype has been characterized and cloned, designated as 
Y5 receptor. It has been demonstrated that the pharmacological function associated with 
Y5 relates, for example, to obesity and eating disorders. Accordingly, the provision of 
compounds which act as antagonists of this receptor subtype represents a promisable 
approach in the regulation of diseases or disorders, such as obesity and eating/food intake 
disorders. 

Summarv of the Invention 

The invention relates to a method of treatment of disorders and diseases associated with 
NPY receptor subtype Y5, to pharmaceutical compositions and to new compounds having 
Y5 antagonistic properties. 

Detailed Description of the invention 

The invention relates to a method of treatment and prophylaxis of disorders and diseases 
associated with NPY receptor subtype Y5 comprising administering to a warm-blooded 
animal, including man. in need of such treatment a therapeutically effective amount of a 
compound of formula (I) 
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in which 

alk, and alk^. independently of one another, represent a single bond or lower alkylene; 

R, represents hydrogen, lower alkyl. lower alkenyl. lower alkynyl. halo-lower alkyl. 
hydroxy-lower alkyl. tower alkoxy-lower alkyl. Ca-C-cycloalkyl. Ca-Crcycloalkyl-tower alkyl. 
(carbocydic or heterocydto) aryl. or (carbocyclic or heterocyclic) aryl-lower alkyl; 

Rj represents 

(i) hydrogen, hatogen. nitro. cyano. lower alkyl. lower alkenyl. lower alkynyl, Ca-Ce- 
cycloalkyl. CrCrcycloalkyl-tower alkyl. (carbocyclic or heterocyclic) aryl. (carbocyclto or 
heterocyclic) aryl-tower alkyl. or lower alkyl whtoh is substituted by halogen, by hydroxy, by 
lower alkoxy. by amino, by substituted amino, by carboxy. by tower alkoxycarbonyl. by 
(carbocyclto or heterocyclic) aryl-lower alkoxycarbonyl. by carbamoyl, or by N-substituted 
carbamoyl; 

(ii) amino or substituted amino; 

(iii) hydroxy, lower alkoxy. tower alkenytoxy. lower alkynytoxy. hydroxy-lower alkoxy. lower 
alkoxy-lower alkoxy. Ca-C-cycloalkoxy. CrCs-cydoalkyl-lower alkoxy. (carbocyclic or 
heterocyclic) aryl-tower alkoxy. tower alkoxycarbonyl-oxy. (carbocyclic or heterocyclic) aryl- 
lower alkoxycarbonyl-oxy. aminocarbonyl-oxy. or N-substituted aminocarbonyl-oxy; 

(iv) carboxy. lower alkoxy-carbonyl. tower alkoxy-tower alkoxy-carbonyl. or (carbocyclic or 
heterocyclic) aryl-lower alkoxy-carbonyl; 

(v) carbamoyl or N-substituted carbamoyl; 

(vi) a group selected from -CH(OH)-R. -CO-R. .NR.CO-0-R. -NR,-CO-R. -NR,-CO-NR,-R. - 
NR,-SO.R. -NR,-S03-NR,-R. -SO.-R. -SO.-NR.R. or -SOa-NR.CO-R. [R being as defined 
below and Ri being as defined above, or the group -N(R)(R,) represents amino whtoh is di- 
substituted by lower alkylene {which may be interrupted by O. S(0)„ or NRo} or which is di- 
substituted by lower alkylene which is condensed at two adjacent carbon atoms with a 
benzene ring]; or 

(vii) an element of formula -X,(X.)(X3) wherein, (a) if X, is -CH-. X. together with X3 
represent a structural element of formula -X.-(CO)p-(CHa)„-. -(CH2),-X4-(CO)p.(CH.)r. or 
-(CH.).-X.-CO-(CHa)r; or. (b) if X, is -N-. X. together with X3 represent a structural element 
of formula .CO-(CHa)u-: [X. being -CH.-. -N(R,)- or -0-; the integer o is 3-5; the integer p is 0 
or 1 ; the integer q is 1or 2; the integer r is 1; the integer s is 1 or 2; the integer t is 1 or 2; the 
integer u is 3-5; with the proviso that, if the integer p is 0. X* is different from -CHr.]; 

Ra and R4 , independently of one another, represent 
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(i) hydrogen, lower alkyl. tower alkenyl, lower alkynyJ. CrCe-cyctoalkyl. Cs-Ce-cyctoalkyl- 
lower alkyl. (carbocyclfc or heterocyclic) aryl. (carbocyclic or heterocyclic) aryl-tower alkyl; or 
(11) lower alkyl which is substituted by a substituent selected from the group consisting of. 
hatogen. hydroxy, lower alkoxy, hydroxy-tower alkoxy. lower alkoxy-lower aikoxy, amino, 
substituted amino, carboxy, lower alkoxy-carbonyl, lower alkoxy-lower alkoxy-carbonyl, 
(carbocyclic or heterocyclic) aryWower alkoxy-carbonyl, carbamoyl, N-substituted 
carbanrK)yl. and -S(0)„-R: 

Ra and R4 together represent tower alkylene [which may be interrupted by O, S(0)„. 
NRo] or represent lower alkylene which is condensed at two adjacent carbon atoms with a 
benzene ring; 

X represents (carbocyclk: or heterocyclic) arylene; 

wherein, in each case, any aryl moiety, for example, of (carbocyclic or heterocyclic) 
aryl. arylene, aroyl. or aryloxy, respectively, as well as the benzo ring A is unsubstituted or 
substituted by one or more substituents selected from the group consisting of 
0) halogen, lower alkyl. lower alkenyl. lower alkynyl. Cg-C-cycloalkyl. Ca-Cs-cycloalkyl-lower 
alkyl, (carbocyclic or heterocyclic) aryl. lower alkoxy. lower alkenytoxy. lower alkynyloxy, 
oxy-lower alkylene-oxy, hydroxy, lower alkanoyloxy. (carbocyclic or heterocyclic) aryl-lower 
alkanoyloxy. lower alkanoyl. (carbocyclic or heterocyclic) aryl-lower alkanoyl. (carbocyclic or 
heterocyclic) aroyl, nitro, cyano; 

(11) lower alkyl which is substituted by a substituent selected from the group consisting of: 
halogen, hydroxy, lower alkoxy. (carbocyclic or heterocyclic) aryloxy. (carbocyclic or 
heterocyclic) aryl, amino, substituted amino, carboxy. tower alkoxy-carbonyl, lower alkoxy- 
lower alkoxy-carbonyl, (carbocyclic or heterocyclic) aryl-tower alkoxy-carbonyl. carbamoyl, 
and N-substituted carbamoyl; 

(iii) lower alkoxy which is substituted by a substituent selected from the group consisting of: 
halogen, hydroxy, lower alkoxy. CVCe-cycloalkyI, (carbocyclic or heterocyclic) arytoxy, 
(carbocyclic or heterocyclic) aryl. amino, substituted amino, carboxy. lower alkoxy-carbonyl. 
lower alkoxy-lower alkoxy-carbonyl. (carbocyclic or heterocyclic) aryl-lower alkoxy-carbonyl. 
carbamoyl, and N-substituted carbamoyl; 

(iv) amino, substituted amino; 

(V) carboxy. lower alkoxy-carbonyl. lower alkoxy-lower alkoxy-carbonyl, (carbocyclto or 
heterocyclic) aryl-lower alkoxy-carbonyl; 
(vi) carbamoyl and N-substituted carbamoyl; 
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wherein. in each case, the substituted amino group of substituted amino, of N- 
substituted carbamoyl, and of N-substituted aminocarbonyl-oxy is (i) mono-substituted or, 
independentiy of one another, di-substituted by tower alkyi, by Ca-Ca^cycloaikyi, by CrCs- 
cycloalkyHower allcyl, by (carbocydic or heterocyclic) aryl, by (carbocyciic or heterocyclic) 
aryl-lower all<yl, or is (ii) di-substituted by lower alt(ylene [which may be interrupted by 0, 
S(0)n or NRo] or is di-substituted by lower aikylene which is condensed at two adjacent 
carbon atoms with a benzene ring, or is (\\\) mono-substituted or, in the second line, 
independently of one another, di-substituted by -CO-(0)v-R and the integer v is 0 or 1; 

wherein, in each case, the integer n is 0, 1 or 2; 

wherein, in each case, Ro represents hydrogen, lower alkyI, lower alkenyl, lower 
alkinyl, (carbocyciic or heterocyclic) aryl, (carbocyciic or heterocyclic) aryl-lower alkyl, lower 
alkanoyl. (carbocyciic or heterocyclic) aroyi, -SO2-R. or lower alkyl which is substituted by 
halogen, by hydroxy, or by lower alkoxy; 

wherein, in each case, R represents hydrogen, lower alkyl, Cs-Ce-cycloalkyI, Ca-Ce- 
cycloalkyl-lower alkyl, (carbocyciic or heterocyclic) aryl. (carbocyciic or heterocyclic) aryl- 
lower alkyl, or lower alkyl which is substituted by halogen, by hydroxy, or by lower alkoxy; 
or a pharmaceutically accetable salt thereof; and relates to new compounds of formula (I) or 
a salt thereof, to pharmaceutical compositions, and to the manufacture of new compounds 
of formula (I) and salts thereof. 

The compounds of fomnula (I) can be present as salts, in particular 
pharmaceutically acceptable salts. If the compounds (I) have, for example, at 
least one basic centre, they can form acid addition salts. These are formed, for 
example, with strong inorganic acids, such as mineral acids, for example sulfuric 
add, a phosphoric add or a hydrohalic acid, with strong organic carboxylic adds, 
such as Ci-Cralkanecarboxylic acMs which are unsubstituted or substituted, for 
example, by halogen, for example acetic acid, such as saturated or unsaturated 
dicarboxylic adds, for example oxalic, malonic, succinic, maleic, fumaric, phthalic 
or terephthalic acid, such as hydroxycarboxylic adds, for example ascorbic, 
glycolic, lactic, malic, tartaric or citric acid, such as amino acids, for example 
aspartic or glutamic acid, or such as benzoic acid, or with organic sulfonic acids, 
such as CrC4-alkane- or arylsulfonic adds which are unsubstituted or substituted, 
for example by halogen, for example methane- or p-toluenesulfonic acid. 
Corresponding acid addition salts can also be formed having, if desired, an 
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additionally present basic centre. The compounds (I) having at least one acid 
group (tor example COOH) can also fomfi salts with bases. Suitable salts with 
bases are, for example, metal salts, such as alkali metal or alkaline earth metal 
salts, for example sodium, potassium or magnesium salts, or salts with ammonia 
or an organk: amine, such as morpholine. thiomorpholine. piperidine. pyrrolidine, 
a mono-, di- or tri-lower alkylamine, for example ethyl-, tert-butyl-, diethyl-, 
diisopropyl-, triethyl-, tributyl- or dimethylpropylamine. or a mono-, di- or trihydroxy 
lower alkylamine, for example, mono-, di- or triethanolamine. Cksrresponding 
internal salts may furthemdore be fonned, if a compound of fonnula comprises 
e.g. both a carboxy and an amino group. Salts which are unsuitable for 
pharmaceutical uses but which can be employed, for example, for the isolation or 
purification of free compounds (I) or their phannaceutteally acceptable salts, are 
also included. 

(Carbocyclic or heterocyclic) aryl in (carbocyclic or heterocyclic) aryl or aryloxy. respectively, 
represents, for example, phenyl, biphenylyl. naphthyl or an appropriate 5- or 6-membered 
and monocyclic radical or an appropriate bicyclic heteroaryl radical which, in each case, 
have up to four identical or different hetero atoms, such as nitrogen, oxygen or sulfur 
atoms, preferably one, two, three or four nitrogen atoms, an oxygen atom or a sulfur atom. 
Appropriate 5-membered heteroaryl radicals are, for example, monoaza-, diaza-, triaza-, 
tetraaza-, monooxa- or monothia-cyclic aryl radicals, such as pyrrolyl. pyrazolyl, imidazolyl, 
triazolyl, tetrazolyl, furyl and thienyl, while suitable appropriate 6-membered radicals are in 
particular pyridyl. Appropriate bicyclic heterocyclic aryls are, for example, indolyl, indazolyl. 
benzofuryl. benzothiophenyl, benzimidazolyl, quinolinyl, isoquinolinyl, or quinazolinyi. 
Appropriate aromatic radicals, including ring A, are radicals which may be monosubstituted 
or polysubstltuted. for example di- or trisubstituted. for example by Wentlcal or different 
radicals, for example selected from the group as given above. Prefen-ed substituents of 
corresponding aryl radicals (including of ring A) are. for example, halogen, lower alkyi, halo- 
lower alkyl. tower alkoxy, oxy-lower alkylene-oxy, hydroxy, hydroxy-lower alkoxy, and lower 
alkoxy-lower alkoxy. 

(Carbocyclic or heterocyclic) aroyi is in particular benzoyl, naphthoyl. furoyl. thenoyi, or 

pyridoyl. 
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(Carbocyciic or heterocyclic) aryl-lower alkanoyl in (carbocyciic or heterocyclic) aryl*lower 
alkanoyioxy or (cart)ocyciic or heterocyclic) aryl-lower alkanoyl is in partk^ular phenyf-lower 
alkanoyl, naphthyl-lower alkanoyl, or pyridyl-k3wer alkanoyl 

(Carbocyciic or heterocyclic) aryMower alkyi is in particular phenyl-, naphthyl- or pyridyi- 
lower alkyl. 

(Cart)ocyclic or heterocyclic) aryl-lower alkoxycarbonyl is in particular phenyl-, naphthyl- or 
pyridyl-lower alkoxy. 

(Carbocyciic or heterocyclic) arylene represents, in particular, phenylene, naphthylene, 
thiophenylene, furylene, pyridylene whrch may be substituted, for example, as indicated for 
benzo ring A or preferably unsubstituted. 

Lower alkyl which substituted by halogen, hydroxy, lower alkoxy. (carbocyciic or 
heterocyclic) aryloxy, (carbocyciic or heterocyclic) aryl, or amino is in particular halo-lower 
alkyl, hydroxy-lower alkyl. lower alkoxy-lower alkyl. phenyloxy-, naphthyloxy- or pyridyloxy- 
lower alkyl. phenyl-, naphthyl-, furyl-, thienyl-. or pyridyl-lower alkyl, amino-lower alkyl. or N- 
or N,N- substituted amtno-lower alkyl. 

An amino group which is mono-substituted by lower alkyl, Cs-Ce-cycloalkyl. Ca-Ce-cycloalkyi- 
lower alkyl. (carbocyciic or heterocyclic) aryl. (carbocyciic or heterocyclic) aryl-lower alkyl is 
in particular lower alkylamino, Ca-Ce-cycloalkyl-amino. Ca-Cs-cycloalkyl-loweralkyl-amino, 
phenyl-, naphthyl-, furyl-, thienyl-, or pyridyl-amino, phenyl-, naphthyl-. furyl-. thienyl-, or 
pyridyl-lower alkylamino. 

An amino group which is, independently of one another, di-substituted by lower alkyl. Ca-Ce- 
cycloalkyl, CrCa-cycloalkyl-lower alkyl, (carbocycfic or heterocyclic) aryl, or (carbocyciic or 
heterocyclic) aryl-lower alkyl is in particular di-lower alkylamino, di-Ca-Ce-cycloalkyl-amino. 
di-(C3-CB-cycloalkyl-lower alkyl)-amino. di-{phenyl-. naphthyl-, furyl-. thienyl-, or pyridyl)- 
amlno. di-{phenyl-. naphthyl-, furyl-, thienyl-, or pyridyl-lower alkyl)-amino, lower alkyl-Ca-Ce- 
cycloalkyl-amino, lower alkyl-(C3-Ce-cycloalkyl-lower alkyl)-amino, lower alkyl-(phenyl-. 



wo yjnosn 



PCT/EP96/05066 



7- 



naphthyl-. furyl-. thlenyl-. or pyridyl)-amino. lower alkyKphenyl-. naphthyl-. furyl-. thienyl-, or 
pyridyl-lower alkyl)-amino. 

Lower alkyi which is substituted by carboxy. lower all<oxy-carbonyt. lower alkoxy-lower 
alkoxy-carbonyl, (carbocydic or heterocyclic) aryl-lower alkoxy-carbonyl. carbamoyl, 
carbamoyl in which the amino group Is mono-substituted or. independently of one another, 
di-substituted by lower alkyi. QrCs-cycloalkyl. Ca-Ce-cycloalkyl-lower alkyi. (carbocydic or 
heterocyclic) aryl. (carbocydic or heterocyclic) aryl-lower alkyi. and carbamoyl in which the 
amino group Is di-substituted by lower alkylene (which may be interrupted by O, S(0)„. NRo. 
the integer n being 0, 1 or 2 and Ro being hydrogen, tower alkyi. (carbocydic or 
heterocydic) aryl. (carbocydic or heterocyclic) aryl-lower alkyi. lower alkanoyl, (carbocyclfc 
or heterocyclic) aroyl. -SO3H. -SOz-R and R being lower alkyi. Ca-Ce-cyctoalkyl. Cs-Cr 
cydoalkyl-lower alkyi. (carbocydic or heterocyclic) aryl. or (carbocydic or heterocyclic) aryl- 
lower alkyi] is in particular carboxy-lower alkyi. lower alkoxy-carbonyl-lower alkyi. lower 
alkoxy-lower alkoxy-carbonyl-lower alkyi, (phenyl-, naphthyl-. furyl-. thienyl-, or pyridyl)-lower 
alkoxycarbonyl-lower alkyi. carbamoyl-lower alkyi, or corresponding N- or N,N-substituted 
carbamoyl-lower alkyi. 

Lower alkoxy which substituted by halogen, hydroxy, lower alkoxy, (carbocydic or 
heterocydic) aryioxy. (carbocydic or heterocydic) aryl, or amino is in particular halo-lower 
alkoxy, hydroxy-lower alkoxy, lower alkoxy-lower alkoxy, phenyloxy-, naphthyloxy- or 
pyrkJyIoxy-lower alkyi, phenyl-, naphthyl-. furyl-. thienyl-, or pyridyl-lower alkoxy, amino- 
lower alkoxy. or corresponding N- or N.N- substituted amino-lower alkoxy. 

Lower alkoxy which is substituted by carboxy. lower alkoxy-carbonyl. lower alkoxy-lower 
alkoxy-carbonyl. (carbocydic or heterocydic) aryl-lower alkoxy-carbonyl. carbamoyl, 
carbamoyl in which the amino group is mono-substituted or. independently of one another, 
di-substituted by lower alkyi. Ca-Crcydoalkyl. Ca-Crcydoalkyl-lower alkyi. (carbocydic or 
heterocyclic) aryl. (carbocydic or heterocydic) aryl-lower alkyi. and carbamoyl in which the 
amino group is di-substituted by lower alkylene (whidi may be internjpted by 0. S(0)„, NRo. 
the integer n being 0. 1 or 2 and Ro being hydrogen, lower alkyi, (carbocydic or 
heterocydic) aryl. (carbocydic or heterocyclic) aryl-lower alkyi, lower alkanoyl, (carbocydfc 
or heterocyclic) aroyl. -SO3H. -SOrR and R being lower alkyi. Ca-Ce-cydoalkyl. Ca-Qr 
cydoalkyl-lower alkyi. (carbocydic or heterocyclic) aryl. or (carbocydic or heterocyclic) aryl- 
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lower alkyi] is in particular carboxy-lower alkoxy. lower alkoxy-carbonyHower alkoxy, lower 
alkoxy-lower alkoxy-carbonyl-lower alkoxy, {phenyl-, naphthyl-. 

fury!-, thienyl-. or pyridyl)-lower alkoxycarbonyHower alkoxy, carbamoyl-lower alkoxy, N- or 
N.N-substituted carbamoyl-lower alkoxy. 

Substituted lower alkjrt or lower alkoxy, respectively, is mono- or poly-substituted, e.g. di- or 
tri-substituted. 

The group of formula -N(R3){R4) in which R3 and R4 together represent lower alkylene which 
is condensedat two adjacent carbon atoms with a benzene ring represents, for example, 
lower alkylene-phenylene-lower alkylene-amino. such as 3,4-dihydro-1 isoquinolin-2-yl. 

The general definitions used above and below, unless defined differently, have 
the following meanings: 

The expression "lower* means that corresponding groups and compounds, in 
each case, in particular comprise not more than 7. preferably not more than 4, 
carbon atoms. 

Halogen is in particular halogen of atomic number not more than 35, such as 
fluorine, chlorine or bromine, and also Includes iodine. 

Lower alkyI is In particular CrCz- alkyI, for example methyl, ethyl, n-propyl, 
Isopropyl, n-butyl, isobutyl, sec-butyl, tert-butyl, and also includes corresponding 
pentyl, hexyl and heptyl radicals. CrC4-alkyl is prefen-ed. 

Lower alkenyl is in particular Ca-Cr-alkenyl and is, for example, 2-propenyi or 1-, 
2- or 3-butenyl. Ca-Cs-alkenyl is preferred. 

Lower alkynyl is in particular Ca-Cr-alkynyl and is preferably propargyl. 

Lower alkoxy is in particular d-Cralkoxy and is. for example, methoxy, ethoxy, n- 
propyloxy, isopropyloxy. n-butyloxy, isobutyloxy. sec-butyloxy. tert-butytoxy and 
also includes corresponding pentyloxy. hexyloxy and heptyloxy radicals. C1-C4- 
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aikoxy is preferred. 

Lower alkenyioxy is in particular C3-Craikenyk3xy, preferably allyioxycarbonyl, 
while lower alkynyloxy Is in particular Ca-Cs-alkynyloxy, such as propargyloxy. 

Qxy-lower alkylene-oxy is in particular oxy-CrC4-aikylene-oxy, preferably oxy- 
methyiene-oxy or oxy-ethyiene-oxy. 

Lower alkanoyloxy is in particular CVCralkanoyloxy. such as acetyloxy, 
propionyioxy, butyryloxy, isobutyryloxy or pivaloyloxy. C2-C5-alkarioyloxy is 
preferred. 

Lower alkanoyi is in particular C2-C7-alkanoyl, such as acetyl, propionyl. butyryl, 
isobutyryl or pivaloyL C^-Cs-alkanoyl is preferred. 

NaphthoyI is 1- or 2-naphthoyl, furoyi 2- or 3-furoyl. thenoyi 2- or 3-thenyl, and pyridoyl 2-, 
3-, or 4-pyridoyl. 

Ca-Ca-Cycloalkyl is, for example, cyclopropyl, cyclobutyl. cyclopentyl, cyclohexyl 
and cycloheptyl. Cyclopentyl and cyclohexyl are preferred. 

Ca-Ca-Cycloalkyl-lower alkyi is in particular C3-C8-cycloalkyl-C,-C4-alkyl. in particular Ca-Ce- 
cycloalkyl-Ci-Cz-alkyl. Preferred is cyclopropylmethyl. cydopentylmethyl or 
cyclohexylmethyL 

Ca-Ca-Cycloalkoxy is, for example, cyclopropyloxy, cyclobutyloxy, cyclopentyloxy, 
cyclohexyloxy and cycloheptyloxy. Cyclopentyloxy and cyck)hexyloxy are preferred. 

Cs-Ce-CycloalkyHower alkoxy is in particular Ca-Ce-cydoalkyl-CrCA-alkoxy, in particular C3- 
Cs-cycloalkyl'Ci-Cralkoxy. Preferred is cyclopropylmethoxy, cyclopentylmethoxy or 
cyclohexylmethoxy. 

Lower alkylene is in particular Ci-Cr-alkylene, in particular C,-Cs-alkylene, and is 
straight-chain or branched and is in particular methylene, ethylene, propylene and 
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butylene and also 1,2-propylene, 2-methyl-1,3-propylene, 3-methyl-1,5-pentylene 
and 2,2*djmethyt-1 ,3-propyiene. CrCs-alkylene is prefen^ed. In case of alki or 
alka. respectively, lower aikylene preferably is -(CH2)p- the integer p being 1-3. 
Lower aikylene in an substituted amino group preferably is 1,2-ethylene, 1,3- 
propylene, 1,4-butylene, 1,5-pentylene, 1,6-hexyiene, 2-methyl-1 ,3*propylene, or 
2-methyl-butylene, or 3*methyl-1,5*pentyiene. 

Amino which is di-substituted by lower aikylene is in particular Cs-CT-aikyleneamino, 
preferably 1*azidino, 1-pyn^olidino or 1-piperidino. 

Amino which is di-substituted by lower aikylene which is interrupted by 0, S{0)n or NRo is in 
particular morpholino, thiomorpholino or the mono- or di-oxide thereof, or 4-Ro-pipera2ino. 

Lower alkanesulfonyl is in particular Ci-CA-alkoxy-Ct'Cs-alkoxycarbonyl, 
preferably ethoxyethoxycarbonyl, methoxyethoxycarbonyl and 
isopropyloxyethoxycarbonyl. 

Lower alkoxycarbonyl is in particular CrCralkoxycarbonyl and is, for example, 
methoxy-. ethoxy-, propyloxy- or pivaloyloxy-carbonyl, Ca-Cralkoxycarbonyl is 
preferred. 

Lower alkoxy-lower alkoxy-carbonyl is in particular CrC4-aikoxy-C2-Cs- 
alkoxycarbonyl and is. for example, methoxy- or ethoxy-ethoxy-alkoxycarbonyl. 

Hydroxy-lower alky! is in particular hydroxy-d-Cralkyl, such as hydroxymethyl, 2- 
hydroxyethyl or 3-hydroxypropyl. Furthermore, hydroxy-lower alkyi may 
exhibit two hydroxy groups, such as 3-hydroxy-1-hydroxymethyl-propyl. 

Hydroxy-lower alkoxy is in particular hydroxy-Ci-C4-alkoxy, such as hydroxymethyl, 2- 
hydroxyethyl or 3-hydroxypropyL 
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Lower alkoxy-lower alkoxy is in particular CrC4-alko>cy-C i-C4-alkoxy and is, for example, 
(m)ethoxymethoxy, 2-mGthoxyethoxy. 2-ethoxyethoxy. 2-n-propyloxyetho)cy or 
ethoxymethoxy. 

Amino which is di-substituted by lower alkyiene and is condensed at two adjacent carbon 
atoms with a benzene ring is in particular C2-C6-cycloalkylenemino which is condensed at 
two adjacent carbon atoms with a benzene ring. Preferred is indolin-1-yl or 1 ,2,3,4- 
tetrahydro-quinolin-1 -yi. 

Halo-lower alkyi Is in particular halo-Ci-C4-alkyl, such as trifluoromethyl, 1 ,1 ,2- 
trifluoro-2-chioroethyl or chloromethyl. 

Halo-lower alkoxy is in particular halo-CrC4-alkoxy, such as trifluoromethoxy, 1 ,1,2-trifluoro- 

2- chloroethoxy or chloromethoxy. 

Phenyioxy-, naphthyloxy- or pyridyloxy-lower alkyI is in particular phenyloxy-, naphthyloxy- 
or pyridyloxy-Ci-C4-alkyl, such as phenoxy-methyl, 2-phenoxy-ethyl. 1- or 2-naphthyloxy- 
methyl. or 2-, 3-, or 4-pyridyloxy-methyl. 

Phenyl-, naphthyl-. furyl-, thienyl-, or pyridyHower alkyI is in particular phenyl-, naphthyl- or 
pyridyl-CrC4-alkyl, such as phenyl-methyl. 2-phenyl-ethyl. 1- or 2-naphthyl-methyl. or 2-, 3-, 
or 4-pyridyl-methyl. 

Phenyl-, naphthyl-. furyl-, thienyl-. or pyridyl-lower alkoxy is in particular phenyl-, naphthyl- 
or pyridyl-Ci-C4-alkoxy. such as phenyl-methoxy, 2-phenyl-ethoxy, 1- or 2-naphthyl- 
methoxy, or 2-, 3-, or 4-pyridyl-methoxy, 

Naphthyl is in particular 1 - or 2-naphthyl; furyl 2- or 3-furyl; thienyl 2- or 3-thienyl; pyridyl 2-, 

3- or 4-pyridyl, indolyl e.g. 1-, 2-, 3- or 5-indolyl. indazolyl e.g. 6-1 (H)-indazolyl. benzofuranyl 
e.g. 2-, 3- or 5-benzofuranyl, benzothienyl e.g. 2-, 3-, or 5-benzothienyl, benzimidazolyl e.g. 
1-, 2- or 5-benzimidazolyl, quinolinyl e.g. 2-, 4-, 5-, 6-, 7-, or 8-quinolinyl, isoquinolinyl e.g. 1- 
, 3-, 4-, or6-isoqulnolyl, or quinazolinyl e.g. 2-, 4-, 5-. 6-, 7-, or 8-quinazolinyl. 
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Amino-lower alkyi is in particular amino-CrCralkyI, preferably amIno-Ci-CralkyI, such as 
aminomethyl, 2-aminoethyl or 3-aminopropyl. 

Lower alkylamino is in particular CrCValkylamino and is. for example, methyl-, 
ethyl-, n-propyl- and isopropyl-amino. Ci-C4-alkylamino is preferred. 

Ca-Ca-Cycloalkyl-amino is in particular Ca-Ce-cycloalkyl-amino and is. for example, 
cyclopropyl-. cyclopentyl- and cyclohexyl-amino. 

Ca-Ce-Cycloalkyl-lower alkylamino is In particular Ca-Cfl-cycloalkyl-CrCr 
alkylamino and is, for example, cyclopropylmethyl-amino or cyclohexylmethyl- 
amino. C3-C8-Cycloalkyl-CrC4-alkylamino is preferred. 

Phenyl-, naphthyl-, furyl-, thienyl-, or pyridyl-lower alkyl-amino is in particular phenyl-, 
naphthyl-, furyl-, thienyl-, or pyridyl-CrC4-alkyl-amino, preferably benzyl-amino, 2-phenethyl- 
amino. 1- or 2-naphthylmethyl-amino, or 2~, 3-, or 4-pyridylmethyl-amino. 

Di-lower alkylamino is in particular di-CrC4-alkyiamino. such as dimethyl-, diethyl-, di-n- 
propyl-, methylpropyl-, methylethyl-, methylbutyl-amino and dibutylamino. 

Di-Ca-Ce-cycloalkyl-amino is in particular di-Cs-Ce-cycloalkylamino. preferably 
cyclopropylamino, cyclopentylamino or cyclohexytamino. 

DI-(C3-C8-cycloalkyl-tower alkyl)-amino is in particular di-(CrCrcycloalkyl-Ci-C4-alkyl)-amino. 
preferably cyclopropylmethyl-amino. cyclopentylmethyl-amino or cyclohexylmethyl-amino. 

Di-(phenyl-, naphthyl-, furyl-, thienyl-, or pyridyl-lower alkyl)-amlno is in particular di-(phenyl-, 
naphthyl-, fury!-, thienyl-, or pyridyl'CrC4- alkyl)-amino, preferably di-benzyl-amino, di-(2- 
phenethyl)-amino, di-{1- or 2-naphthylmethyl)-amino, or di-(2-, 3-. or 4-pyridylmethyl)-amino. 

Lower alkyl-Ca-Cs-cycloalkyl-amino is in particular CrCd-alkyl-Cs-Ce-cycloalkyl-amino. 
preferably methyl-cyclopropyl-amino. methyl-cyclopentyl-amino or methyl-cyclohexyl-amino. 
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Lower alkyl-CCa-Ce-cycloalkyl-lower alkyl)-amino is in particular CrC4-alkyl-(C3-C6-cycloalkyl- 
CrC4-allcyl)amino. preferably methyl-cyclopropylmethyl-amino. methyl-cyclopentylmethyl- 
amino or methyl-cyclohexylmethyi-amtno. 

Lower alkyl-(phenyl-. naphthyl-, furyl-, thienyl-. or pyridyl)- amino is in particular CrC4-alkyl- 
(phenyl-, naphthyl-. furyl-, thienyl-, or pyridyl)- amino, such as (m)ethyl-phenyl-amino. 

Lower alkyl-(phenyl-, naphthyl-. furyl-, thienyl-, or pyridyl-lower alkyl)-amino is in particular 
Ci-C4-alkyl-(phenyl-. naphthyl-, furyl-, thienyl-, or pyridyl-CrC4-alkyl)-amino, such as 
(m)ethyl-ben2yl-amino or (m)ethyl-(2-phenethyl)-amino. 

Carboxy-lower alkyi is in particular cartK)xy-Ci-C4-alkyl, such as carboxy-methyl, 2-carboxy- 
ethyl, or 3-carboxy-propyl. 

Lower alkoxy-carbonyl-lower alkyI is in particular C2-C5-alkoxycarbonyl-Ci-C4-alkyl, such as 
(m)ethoxycarbonyl-methyl, 2-(m)ethoxycarbonyl-ethyl or 2-pivaloyl-ethyL 

Lower alkoxy-lower alkoxy-carbonyl-lower alky! is in particular Ci-C4-alkoxy-C2-C5- 
alkoxycarbonyl-Ci-C4-alkyl, such as 2-methoxy-ethoxycarbonyl-methyl or 2-(2-ethoxy- 
ethoxycarbonyl)-ethyl. 

(Phenyl-, naphthyl-, furyl-. thienyl-, or pyridyl)-lower alkoxycarbonyl-lower alkyI is in 
particular (phenyl-, naphthyl-, furyl-. thienyl-. or pyridyl)-C2-C5-alkoxycarbonyl-Ci-C4-alkyl, 
such as benzyloxycarbonyl-methyl or 2-(2-phenethyloxy-carbonyl)-ethyl. 

CarbamoyHower alkyI is in particular carbamoyl-CrC4-alkyl, such as carbamoyl-methyl, 2- 
cart)amoyl-ethyl or 3-carbamoyl-propyL 

Amino-lower alkoxy is in particular amino-CrC4-alkoxy, such as aminomethoxy, 2- 
aminoethoxy. or 3-amino-propoxy. 

Carboxy-lower alkoxy is in particular carboxy-Ci-C4-alkoxy, such as carboxy-methoxy, 2- 
carboxy-ethoxy. or 3-carboxy-propyloxy. 
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Lower alkoxy-carbonyl-lower alkoxy is in particular CrCralkoxycarbonyl-Ci-Cralkoxy. such 
as (m)ethoxycarbonyl-methoxy. 2-methoxycarbonyl-ethyl, or 2-(2-ethoxycarbonyl)-ethyl. 

Lxwer alkoxy-lower alkoxy-carbonyl-lower alkoxy is in particular Ci-Cralkoxy-Cs^s- 
alkoxycarbonyl-CrC4-alkoxy, such as (m)elhoxymethoxycartx)nyl-methoxy, 2-ethoxy- 
methoxycarbonyl-ethyl, or 2-[(2-ethoxy-ethoxycartx>nyl)]-ethyl. 

(Phenyl-, naphthyl-, furyl-, thienyl-. or pyridyl)-lower alkoxycarbonyl-lower alkoxy is in 
particular (phenyl-, naphthyl-, fury!-, thienyl-, or pyridyl)-CrCralkoxycarbonyl-CrC4-alkoxy, 
such as benzyloxycart)onyl-methoxy, phenethyloxycart)onyl-methoxy, 2- 
(benzyloxycarbonyl)-ethoxy, or 2-(2-phenethyloxycarbonyl)-ethoxy. 

Carbamoyl-lower alkoxy is in particular cart^amoyl-Ci-C^-alkoxy. such as carbamoyl- 
methoxy, 2-cart>amoyl-ethoxy, or 3-carbamoyi-propyloxy. 

Phenylene is 1,2-, 1,3 or preferably 1,4-phenylene; naphlhylene is in particular 1,2-, 1-3-, 
1 ,4-, 2.4-, 1 ,5-, or 2,7-naphthylene, furylene is in particular 2,3-, 2,4- or 3,4-furylene, 
thienylene is in particular 2,3-, 2,4- or 3,4-thienylene. pyridylene is in particular 2,3- or 2,4- 
pyridylene. 

Obesity, for example, is a wide-spread phenomena which e.g. causes a variety of 
pathological symptoms or influences the overall state of health. Also associated therewith 
are consWerable socio-economic investments and a heavy financial burden for managed 
health care organisations. The problem to be solved is to present an approach to 
systemlcally treat obesity or related diseases or disorders. Surprisingly, it has been 
manifested that the modutatfon of the NPY receptor subtype Y5 leads to a control of the 
eating behavior. 

Extensive pharmacological investigations have shown that the compounds (I) and their 
pharmaceutically acceptable salts, for example, are useful as antagonists of the 
neuropeptide Y5 receptor subtype. 
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Neuropeptide Y (NPY) is a member of the pancreatic polypeptide family with wide-spread 
distribution throughout the mammalian nervous system. NPY and its relatives (peptide YY or 
PYY. and pancreatic polypeptide or PR) elicit a broad range of physiological effects through 
activation of at least five G protein-coupled receptor subtypes known as Y1, Y2, Y3» Y4 (or PP). 
and the "atypical Y1 The role of NPY as the most powerful stimulant of feeding behavior yet 
described is thought to occur primarily through activation of the hypothalamic "atypical Yr 
receptor. This receptor is unique in that its classification is based solely on feeding behavior 
data, rather than radioligand binding data, unlike the Y1 , Y2. Y3, and Y4 (or PP) receptors, each 
of which are described previously in both radioligand binding and functional assays. ^^PYY- 
based expression cloning technique may be used to isolate a rat hypothalamic cDNA encoding 
an "atypical Y1 " receptor refen^ed to herein as the Y5 subtype. Y5 homolog may be isolated and 
characterized of from human hippocampus. Protein sequence analysis reveals that the Y5 
receptor belongs to the G protein- coupled receptor superfamily. Both the human and rat 
homolog display < 42% klentity in transmembrane domains with the previously cloned "Y-type" 
receptors. Rat brain localization studies using in situ hybridization techniques verify the 
existence of Y5 receptor mRNA in rat hypothalamus. Pharmacological evaluation reveals the 
following similarities between the Y5 and the "atypical Y1 " receptor. 1 ) Peptides bind to the Y5 
receptor with a rank order of potency identical to that described for the feeding response: NPY ' 
NPY2^ = PYY = (Leu^\ Pro^NPY » NPYims. 2) The Y5 receptor is negatively coupled to 
cAMP accumulation, as has been proposed for the "atypical Y1 receptor. 3) Peptides activate 
the Y5 receptor with a rank order of potency klentical to that described for the feeding response. 
4) The reported feeding "modulator" p-Trp^NPY binds selectively to the Y5 receptor and 
subsequently activated the receptor. 5) Both the Y5 and the "atypical Y1 " receptors are 
sensitive to deletions or modifications in the midregion of NPY and related peptkie ligands. 

The peptide neurotransmitter neuropeptide Y (NPY) is a 36 amino acid member of the 
pancreatic polypeptide family with widespread distrit>ution throughout the mammalian nervous 
system. NPY is considered to be the most powerful stimulant of feeding behavior yet described 
(Clark, J.T., Kaira, P.S., Crowley, W.R., and Kaira, S.P. (1984). Neuropeptide Y and human 
pancreatk: polypeptide stimulate feeding behavior in rats. Endocrinolooy 1 15: 427-429. 1984; 
Levlne, A,S., and Moriey, J.E. (1984). Neuropeptide Y: A potent inducer of consummatory 
behavior in rats. Peptkles S: 1025-1029; Stanley, B.G., and Leibowitz. S.F.; (1984) 
Neuropeptide Y: Stimulation of feeding and drinking by injection into the paraventricular nucleus. 
Life Sci . 35: 2635-2642). Direct injection into the hypothalamus of satiated rats, for example. 
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can increase food intake up to 10-fold over a 4-hour period (Stanley, B.G., Magdalin, W., Seirafi. 
A., Nguyen, M.M., and Leitxiwitz. S.F. (1992). Evidence for neuropeptide Y mediation of eating 
produced l>y food deprivation and for a variant of the Yi receptor me<fiating tWs peptide's effect. 
Peptides 1 3: 581 -587). The rde of NPY in nonnal and abnomal eating liehavior, and the ability 
to interfere with NPY-dependent pathways as a means to appetite and weight control, are areas 
of great interest in pharmacological and pharmaceutical research (Sahu and Kalra, 1993; 
Dryden. S., Prankish, H., Wang, Q., and Williams, G. (1994). Neuropeptide Y and energy 
l>alance: one way ahead for the treatment of otwsity? Eur. J. Clin . Invest. 24: 293-308). Any 
credible means of studying or controlling NPY-dependent feeding behavior, however, must 
necessarily be highly specific as NPY can act through at least 5 phamiacologically defined 
receptor subtypes to elicit a wide variety of physiological functions (Dumont, Y.. J.-C. Martel, A. 
Fournier. S. St-Pierre, and R. Quirion. (1992). Neuropeptide Y and neuropeptide Y receptor 
subtypes in brain and peripheral tissues. Progress in Neurobiology 38: 125-167). It is therefore 
vital that knowledge of the molecular biology and structural diversity of the individual receptor 
subtypes be understood as part of a rational drug design approadi to develop subtype selective 
compounds. A brief review of NPY receptor pharmacology is summarized below and also in 
Table 1. 

TABLE 1 : PharmacologkaJly defined receptors for NPY and related pancreatic polypeptides. 

Rank orders of affinity for key peptides (NPY, PYY. PP, [l^u^'.Pro^NPY, NPY»36, and NPY,3«) 
are based on previously reported binding and functional data (Schwartz, T.W., J. Fuhlendorff, 
L.L.Kjems, M.S. Kristensen, M. Vervelde, M. O'Hare, J.L Krstenansky, and B. Bjomholm. 
(1990). Signal epitopes in the three-dimensional stmcture of neuropeptide Y. Ann. N.Y. Acad. 
Sd. 61 1 : 35-47; Wahlestedt C. Karoum. P.. Jaskiw, G.. Wyatt, R J., Larhammar, D., Ekman. R.. 
and Reis, D.J. (1 991). Cocaine-induced reduction of brain neuropeptide Y synthesis dependent 
on medial prefrontal cortex. Proc. Natl. Acad. Sci. 88: 2978-2082; Dumont. Y.. J,-C. Martel, A. 
Fournier, S. St-Piere. and R. Quirion. (1992). Neuropeptide Y and neuropeptide Y receptor 
subtypes in brain and peripheral tissues. Progress in NeurotMotoov 38: 125-167; Wahlestedt, C, 
and D.J. Reis. (1993). Neuropeptide Y-Related Peptides and Their Receptors-Are the 
Receptors Potential Therapeutic Targets? Ann. Rev. Pharmacol. Tox. 32: 309-352). Missing 
peptides in the series reflect a lack of published information. 
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TABLE 1 
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NPY Receptor Pharmacology 

NPY receptor pharmacology has historically been based on structure/activity relationships 
within the pancreatic polypeptide family. The entire family includes the namesake 
pancreatic polypeptide (PP), synthesized primarily by endocrine cells in the pancreas; 
peptide YY (PYY), synthesized primarily by endocrine cells In the gut; and NPY, synthesized 
primarily in neurons (Michel, M.C. (1991). Receptors for neuropeptide Y: multiple subtypes 
and multiple second messengers. Trends PhamiacoL : 12: 389-394; Dumont et al., 1992; 
Wahlestedt and Reis, 1993). All pancreatic polypeptide family members share a compact 
structure involving a TP-fold* and a conserved C4erminal hexapeptide ending in Tyr^ (or 
Y^in the single letter code). The striking consen^ation of Y^ has prompted the reference to 
the pancreatic polypeptides' receptors as "Y-type" receptors (Wahlestedt. C, L. Edvinsson, 
E. Ekblad, and R. Hakanson. Effects of neuropeptide Y at sympathetic neuroeffector junctions: 
Existence of Yi and Y2 receptors. In: Neuronal messengers in vascular function, Fernstrom 
Symp. No 10., pp. 231-242. Eds A. Nobin and C.H. Owman. Elsevier: Amsterdam (1987)), all 
of which are proposed to function as seven transmembrane-spanning G protein-coupled 
receptors (Dumont et al., 1992). 

The YI receptor recognizes NPY = PYY » PP (Grundemar et al., 1992). The receptor 
requires both the N- and the C-terminal regions of the peptides for optimal recognition. 
Exchange of Gln^ In NPY or PYY with the analogous residue from PP (Pro^, however, is 
well*tolerated. The YI receptor has been cloned from a variety of species including human, 
rat and mouse (Larhammar, D., A.G. Btomqvist, F. Yee, E. Jazin, H. Yoo, and C. Wahlestedt. 
(1 992). Cloning and functional expression of a human neuropeptide Y/peptide YY receptor of 
the YI type. J. BioL Chem . 267: 10935-10938; Herzog. H., Y.J. Hort, H.J. Ball. G. Hayes, J. 
Shine, and L Selbie. (1992). Cloned human neuropeptide Y receptor couples to two different 
second messenger systems. Proc, Natl. Acad. Sci. USA 89. 5794-5798; Eva. C. Oberto, A.. 
Sprengel, R. and E. Genazzani. (1992). The murine NPY-1 receptor gene: structure and 
delineation of tissue specific expression. FEBS lett 314: 285-288; Eva. C, Keinanen, K., 
Monyer, H.. Seeburg. P.. and Sprengel, R. (1990). Molecular cloning of a novel G protein- 
coupled receptor that may belong to the neuropeptide receptor family* FEBS Lett . 271 , 80-84). 
The Y2 receptor recognizes PYY - NPY » PP and is relatively tolerant of N-terminal 
deletion (Grundemar. L. and Rl Hakanson (1994). Neuropeptide Y effector systems: 
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perspectives for drug development Tmnds. Pharmacol. 1 5:153-159). The receptor has a strict 
requiremefrt for structure In the C-termlnus (Arg"-Gln"-Arg=»-Tyr*'-NHa); exchange of Gln^ 
with Pro'", as in PP. is not well tolerated. The Y2 receptor has recently been cloned. The 
Y3 receptor is characterized by a strong preference for NPY over PYY and PP (Wahlestedt. 
C. Karoum. F., Jaskiw, G.. Wyatt, R.J.. Larhammar. D., Ekman, R., and Reis. D.J. (1991). 
Cocaine-mduced reduction of brain neuropeptide Y synthesis dependent on medy prefrontal 
cortex. PfOR- Natl. Acad. Sd. 88: 2978-2082). [Pro'^NPY is reasonably well tolerated even 
though PP. wWch also contains Pro^. does not bind well to the Y3 receptor. This receptor 
(Y3) has not yet been cloned. The Y4 receptor binds PP > PYY > NPY. Uke the Y1 . the Y4 
requires both the N- and the C-temiinal regions of the peptides for optimal recognition. The 
•atypical Y1" or feeding' receptor is defined exclusively by injection of several pancreatic 
polypeptide analogs into the paraventricular nucleus of the rat hypothalamus which 
stimulates feeding behavior with the following rank order: NPY2.36 > NPY - PYY ~ 
[Leu".ProlNPY > NPY,3.36 (Kalra. S.P.. Dube. M.G.. Foumier. A., and Kalra. P.S. (1991). 
Stnjcture-function analysis of stimulation of food intake by neuropeptide Y: Effects of receptor 
agnnfets Phvsioloav & Behavior SO: 5-9; Stanley. B.G.. Magdalin. W., Seirafi. A.. Nguyen. M.M.. 
and Lelbowltz, S.F. (1992). EvWence for neuropeptide Y mediation of eating produced by food 
deprivatfon and for a variant of the Y, receptor mediating this peptide's effect. Peptides 1 3: 581 - 
587). The profile is similar to that of a Y1 -like receptor except for the anomalous ability of 
NPYaje to stimulate food intake with potency equivalent or better than that of NPY. A 
subsequent report by Balasubramaniam. A.. Sheriff. S.. Johnson. M.E., Prabhakaran. M.. 
Huang. Y.. Fischer, J.E.. and Chance, W.T. (1994). p-Trp^Neuropeptide Y: A competitive 
antagonist of NPY in rat hypothalamus. J.Med.Chem. 37: 311 -815 showed that feeding can 
be regulated by p-Trp'^lNPY. While this peptkJe is presented as an NPY antagonist, the 
published data at least in part support a stimulatory effect of (D-Trp^NPY on feeding, p- 
Trp'^JNPY thereby represents another diagnostic tool for receptor identification. 

This plasmid (pcEXV-hY5) was deposited on November 4, 1994 with the American Type 
Culture Collection (ATCC), 12301 Parklawn Drive. Rockville. Maryland 20852. U.SA. under 
the provisions of the Budapest Treaty for the Intemattonal Recognition of the Deposit of 
Microorgansims for the Purposes of Patent Procedure and was accorded ATCC Accesston 
No. 75943. 
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The plasmid which comprises the regulatory elements necessary for expression of DNA in a 
mammalian cell operatively linked to the DNA encoding the rat Y5 receptor as to permit 
expression thereof has been designated as pcEXV-rY5 (ATCC Accession No. 75944). 

This plasmid (pcEXV-rYS) was deposited on November 4. 1994 with the American Type 
Culture Collection (ATCC), 12301 Parklawn Drive. Rockville. Maryland 20852. U.SA under 
the provisions of the Budapest Treaty for the International Recognition of the Deposit of 
Microorgansims for the Purposes of Patent Procedure and was accorded ATCC Accession 
No. CRL 75944. 

A method for determining whether a ligand can specifically bind to a Y5 receptor comprises 
contacting a cell transfected with and expressing DNA encoding the Y5 receptor with the 
ligand under conditions permitting binding of ligands to such receptor, detecting the 
presence of any such ligand specifically bound to the Y5 receptor, and thereby detemiining 
whether the ligand specifically binds to the Y5 receptor. 

A method for determining whether a ligand is a Y5 receptor antagonist comprises contacting 
a cell transfected with and expressing DNA encoding a Y5 receptor with the ligand in the 
presence of a known Y5 receptor agonist, such as PYY or NPY, under conditions pemiitting 
the activation of a functional Y5 receptor response, detecting a decrease in Y5 receptor 
activity, and thereby determining whether the ligand is a Y5 receptor antagonist. 

In an embodiment of the above-described methods, the cell is non-neuronal in origin. In a 
further embodiment, the non-neuronal cell is a COS-7 cell. 293 human embryonic kidney 
cell, NIH-3T3 cell or L-M(TK-) cell. 

The cell lines are transfected with a vector which is adapted for expression in a mammalian 
cell which comprises the regulatory elements necessary for expression of the DNA in the 
mammalian cell operath/ely linked to the DNA encoding the mammalian Y5 receptor as to 
permit expression thereof. 



For example, such plasmid which comprises the regulatory elements necessary for 
expression of DNA in a mammalian cell operatively linked to the DNA encoding the human 
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Y5 receptor as to permit expression thereof designated pcEXV-hY5 (ATCC Accession No. 
75943). 

Experimental DetaHs 
MATERIALS AND METHODS 
cDNA Cloning 

Total RNA was prepared by a modification of the guanidine thiocyanate method (Kingston, 
1987), from 5 grams of rat hypothalamus (Rockland, Gilbertsville, PA). Poly A*RNA was 
purified with a FastTrack kit (Invitrogen Corp., San Diego, CA). Double stranded (ds) cDNA 
was synthesized from 7 mg of poly A"^ RNA according to Gubler and Hoffman (Gubler, U abd 
B.J. Hoffman. (1983). A simple and very efficient method for generating cDNA libraries. Gene . 
25, 263-269), except that ligase was omitted in the second strand cDNA synthesis. The 
resulting DS cDNA was ligated to BstxI/EcoRI adaptors (Invitrogen Corp.), the excess of 
adaptors was removed by chromatography on Sephacryl 500 HR (Pharmacla®-LKB) and 
the ds-cDNA size selected on a Gen-Pak Fax HPLC column (Millipore Corp., Milford, MA). 
High molecular weight fractions were ligated In pEXJ.BS (A cDNA cloning expression vector 
derived from pcEXV-3; Okayama, H. and P. Berg (1983). A cDNA cloning vector that permits 
expression of cDNA inserts in mammalian cells. Mol. Cell, Biol . 3: 280-289; Miller, J. and 
Germain. R.N. (1986). Efficient cell surface expression of class It MHC molecules in the 
absence of associated invariant chain. J. Exp. Med. 164: 1478-1489) cut by Bstxl as described 
by Aruffo and Seed (Aruffo, A. and Seed, B. (1987). Molecular cloning of a CD28 cDNA by a 
high efficiency COS cell expression system. PNAS . 84. 8573-8577). The ligated DNA was 
electroporated in E.Coli MC 1061 F* (Gene Pulser, Biorad). A total of 3.4 x 10® independent 
clones with an insert mean size of 2.7 kb could be generated. The library was plated on 
Petri dishes (Ampicillin selection) in pools of 6.9 to 8.2 x 10^ independent clones. After 18 
hours amplification, the bacteria from each pool were scraped, resuspended in 4 ml of LB 
media and 1.5 ml processed for plasmid purification with a QIAprep-8 plasmid kit (Qiagen 
Inc. Chatsworth, CA). 1 ml aliquots of each bacterial pool were stored at -SS^'C in 20% 
glycerol. 
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IsQiation of a cDNA clone encodinQ an atypical rat hypothalamic NPY5 receptor 

DNA from pools of ^ 7500 independent clones was transfected into COS-7 cells by a 
modification of the DEAE-dextran procedure (Warden, D. and H.V, Thorne. (1968), Infectiyity 
of polyoma yims DNA for mouse embryo cells in presence of diethylamtnoethyl-dextran. J. Got. 
Virol. 3, 371). COS-7 celts were grown in Dulbecco*s modified Eagle medium (DMEM) 
supplemented with 10% fetal calf serum, 100 U/ml of penicillin, 100 mg/ml of streptomycin. 
2 mM L-giutamine (DMEM-C) at 37''C in 5% COa. The celts were seeded one day before 
transfection at a density of 30,000 cells/cm^ on Lab*Tek chamber slides (1 chamber, 
Pemianox slide from Nunc Inc., Naperville, IL). On the next day, cells were washed twice 
with PBS. 735 ml of transfection cocktail was added containing 1/10 of the DNA from each 
pool and DEAE-dextran (500 mg/ml) in Opti-MEM I serum free media (Gibco®BRL 
UfeTechnologies Inc. Grand Island. NY). After a 30 min. incubation at 37**C, 3 ml of 
chloroquine (80 mM in DMEM-C) was added and the cells incubated a further 2.5 hours at 
37''C. The media was aspirated from each chamber and 2 ml of 10% DMSO in DMEM-C 
added. After 2.5 min. incubation at room temperature, the media was aspirated, each 
chamber washed once with 2 ml PBS. the cells incubated 48 hours in DMEM-C and the 
binding assay was performed on the slides. After one wash with PBS, positive pools were 
Identified by incubating the cells with 1 nM (3x10^ cpm per slide) of porcine [^^l]-PYY (NEN; 
SA=2200 Ci/mmole) in 20 mM Hepes-NaOH pH 7.4. CaCI2 1.26 mM. MgS04 0.81 mM, 
KH2PO4 0.44 mM. KCL 5.4, NaCI 10 mM. .1% BSA, 0.1% bacitracin for 1 hour at room 
temperature. After six washes (three seconds each) in binding buffer without ligand. the 
monolayers were fixed in 2.5% glutaraldehyde in PBS for five minutes, washed twice for 
two minutes in PBS, dehydrated in ethanol baths for two minutes each (70. 80. 95, 100%) 
and air dried. The slides were then dipped in 100% photoemulsion (Kodak® type NTB2) at 
42''C and exposed in the dark for 48 hours at 4'*c in light proof boxes containing drierite. 
Slides were developed for three minutes in Kodak® D1 9 developer (32 g/l of water), rinsed 
in water, fixed in Kodak® fixer for 5 minutes, rinsed in water, air dried and mounted with 
Aqua-Mount (Lerner Laboratories, Pittsburgh, PA). Slides were screened at 25x total 
magnification. A single clone. CG-18. was isolated by SIB selection as described (Mc 
Cormick, 1987). DS-DNA was sequenced with a Sequenase kit (US Biochemical. 
Cleveland. OH) according to the manufacturer. Nucleotide and peptide sequence analysis 
were performed with GCG programs (Genetics Computer group, Madison. Wl). 
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Isolation of the human Y5 homoloo 

Using rat oligonucleotide primers in TM 3 (sense primer; position 484-509 in SEQ ID NO:1) 
and in TM 6 (antisense primer; position 1219-1243 in SEQ ID NO: 1), a human hippocampal 
cDNA library has been screened using the polymerase chain reaction. 1 /il (4 x 10^ 
bacteria) of each of 450 amplified pools containing each >»5000 independent clones and 
representing a total of 2.2 x 10® was subjected directly to 40 cycles of PGR and the resulting 
products analyzed by agarose gel electrophoresis. One of three positive pools was 
analyzed further and by sib selection a single cDNA clone was isolated and characterized. 
This cDNA turned out to be full length and in the correct orientation for expression. DS- 
DNA was sequenced with a sequenase kit (US Biochemical, Cleveland, OH) according to 
the manufacturer. 

Cell Culture 

COS-7 cells were grown on 150 mm plates in D-MEM with supplements (Dulbecco's 
Modified Eagle Medium with 10% bovine calf serum, 4 mM glutamine, 100 units/ml 
penicillin/100 mg/ml streptomycin) at 37°C, 5% CO2. Stock plates of COS-7 cells were 
trypsinized and split 1 :6 every 3-4 days. Human embryonic kidney 293 cells were grown on 
150 mm plates in 0-MEM with supplements (minimal essential medium) with Hanks' salts 
and supplements (Oulbecco's Modified Eagle Medium with 10% bovine calf serum, 4 mM 
glutamine, 100 units/ml penicillin/100 mg/ml streptomycin) at 37 ''C, 5% CO2. Stock plates 
of 293 cells were trypsinized and split 1 :6 every 3-4 days. Mouse fibroblast LMT(k)- cells 
were grown on 150 mm plates in D-MEM with supplements (Dulbecco's Modified Eagle 
Medium with 10% bovine calf serum, 4 mM glutamine, 100 units/ml penicillin/100 mg/ml 
streptomycin) at 37 ^C, 5% CO2. Stock plates of COS-7 cells were trypsinized and split 1:10 
every 3-4 days. 

Stable Transfection 

Human Y5 and rat Y5 receptors were co-transfected with a G-418 resistant gene into 
mouse fibroblast LMT(k)- cells by a calcium phosphate transfection method (Cullen, B. 
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(1987). Use of eurkaryotic expression technology in the functional analysis of cloned genes. 
Methods Enzvmol . 152: 685-704). Stably transfected cells were selected with G-418. 

EXPERIMENTAL RESULTS 

cDNA Cloning 

In order to clone a rat hypothalamic "atypicar NPY receptor subtype, applicants used an 
expression cloning strategy in COS-7 cells (Gearing et al, 1989; Kluxen, F.W., Barns. C, and 
Lubbert H. (1992). Expression cloning of a rat brain somatostatin receptor cONA. Rroc. Natl. 
Acad. Sci. USA 89, 4618-4622; Weffer, B., Befbrt. Gaveriaux-Ruff. C. and Hirth. C.G. (1992). 
The 

6-opioid receptor: Isolation of a cDNA by expression cloning and pharmacological 
characterization. Proc. natl. Acad. Sci. USA 89, 12048-12052). This strategy was chosen for 
its extreme sensitivity since it allows detection of a single "receptor positive" cell by direct 
microscopic autoradiography. Since the "atypical" receptor has only been described in 
feeding behavior studies involving injection of NPY and NPY related ligands in rat 
hypothalamus (see introduction), applicants first examined its binding profile by running 
competitive displacement studies of ^^l-PYY and ^^-PYYa-ae on membranes prepared from 
rat hypothalamus. The competitive displacement data indicate: 1) Human PP is able to 
displace 20% of the bound ^^l-PYY with an ICso of 1 1 nM (Fig. 1 and Table 2). As can be 
seen in table 5, this value does not fit with the isolated rat Y1 , Y2 and Y4 clones and could 
therefore correspond to another NPY/PYY receptor subtype. 2) [Leuai, Pro34] NPY (a Y1 
specific ligand) is able to displace with high affinity (ICso of 0.38) 27% of the bound ^^1- 
PYY3.36 ligand (a Y2 specific ligand) (Fig. 2 and table 2). These data provide the first 
evidence based on a bindina assay that rat hypothalamic membranes could carry an NPY 
receptor subtype with a mixed Y1 A'2 pharmacology (referred to as the "atypical" subtype) 
which fits with the pharmacology defined in feeding behavior studies. 

TABLE 2: Pharmacological profile of the rat hypothalamus. 

Binding data reflect competitive displacement of ^^l-PYY and ^^l-PYYa-ae from rat 
hypothalamic membranes. Peptides were tested at concentrations ranging from 0.001 nM to 
100 nM unless noted. The IC50 value corresponding to 50% displacement, and the 
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percentage of displacement relative to that produced by 300 nIM human NPY, were 
determined by nonlinear regression analysis. Data shown are representative of at least two 
independent experiments. 



TABLE 2 



Peptide 


IC^ Values, nM (% NPY-produced displacement) 


«»|.PYY 


""l-PYYjoB 


human NPY 


0.82 (100%) 


1.5(100%) 


human NPY2^ 


2.3 (100%) 


1.2 (100%) 


human 

(Leu^'.Pro^NPY 


0.21 (44%) 340 (56%) 


0.38(27%) 250(73%) 


human PYY 


1.3 (100%) 


0.29(100%) 


human PP 


1 1 (20%) 


untested 



Based on the above data, a rat hypothalamic cDNA library of 3 x 10^ independent 
recombinants with a 2.7 kb average insert size was fractionated Into 450 pools of *>7500 
independent clones. All pools were tested in a binding assay with ^^^l-PYY as described (Y2 
patent). Seven pools gave rise to positive cells in the screening assay (# 81, 92, 147, 246, 
254. 290, 312). Since Y1. Y2, Y4 and Y5 receptor subtypes (by PGR or binding analysis) 
are expressed in rat hypothalamus, applicants analyzed the DNA of positive pools by PGR 
with rat Y1. Y2 and Y4 specific primers. Pools # 147, 246, 254 and 312 turned out to 
contain cDNAs encoding a Y1 receptor, pool # 290 turned out to encode a Y2 subtype, but 
pools # 81 and 92 were negative by PGR analysis for Y1 , Y2 and Y4 and therefore likely 
contained a cDNA encoding a new rat hypothalamic NPY receptor (Y5), Pools # 81 and 92 
later turned out to contain an identical NPY receptor cDNA. Pool 92 was subjected to sib 
selection as described until a single clone was isolated (designated GO- 18). 
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The isolated clone carries a 2.8 kb cDNA. This cDNA contains an open reading frame 
between nucleotides 779 and 2146 that encodes a 456 annino acid protein. The long 5' 
untranslated region could be Involved in the regulation of translation efficiency or mRNA 
stability. The flanking sequence around the putative initiation codon does not conform to 
the Kozak consensus sequence for optimal translation initiation (Kozak, M. (1989). The 
scanning model for translation: an update. J. Cell Biol. 108, 229-241; Kozak, M. (1991). 
Structural features in eukaiyotic mRNAs that modulate the initiation of translatbn. J. Biol. Chem . 
266, 19867-19870). The hydrophobicity plot displayed seven hydrophobic, putative 
membrane spanning regions which makes the rat hypothalamic Y5 receptor a member of 
the Q-protein coupled superfamily. The nucleotide and deduced amino add sequences are 
shown in SEQ ID NOS: 1 and 2. respectively. 

Localization studies show that the Y5 mRNA is present in several areas of the rat 
hippocampus. Assuming a comparable localization in human brain, applicants screened a 
human hippocampal cDNA library with rat oligonucleotide primers which were shown to 
yield a DNA band of the expected size in a PGR reaction run on human hippocampal cDNA. 
Using this PGR screening strategy (Gerald et al, 1994, submitted for publication), three 
positive pools were identified. One of these pools was analyzed further, and an isolated 
clone was purified by sib selection. The isolated clone (GQ-19) turned out to contain a full 
length cDNA cloned In the correct orientation for functional expression (see below). The 
human Y5 nucleotide and deduced amino acid sequences are shown in SEQ ID NOS 3 and 
4. respectively. When compared to the rat Y5 receptor the human sequence shows 84.1% 
nucleotide identity and 87.2% amino acid identity. The rat protein sequence is one amino 
acid longer at the very end of both amino and carboxy tails of the receptor when compared 
to the rat. Both phanmacological profiles and functional characteristics of the rat and human 
Y5 receptor subtype homologs may be expected to match closely. 

When the human and rat Y5 receptor sequences were compared to other NPY receptor 
subtypes or to other human G protein-coupled receptor subtypes, both overall and 
transmembrane domain identities are very low, showing that the Y5 receptor genes are not 
closely related to any other previously characterized cDNAs. 

The compounds according to the present invention and their pharmaceutically acceptable 
salts have proven to exhibit pronounced and selective affinity to the Y5 receptor subtype 
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(shown in Y5 binding test) and in vitro and in vivo antagonistic properties. These properties 
are shown in vitro by their ability to inhibit NPY-induced calcium increase in stable 
transfected cells expressing the Y5 receptor and in vivo by their ability to inhibit food intake 
induced by Intracerebroventricular application of NPY or 24 h food deprivation in conscious 
rats. 

Binding experiments 

The selective affinity of the compounds according to the present invention to the Y5 
receptor is detected in a Y5 binding assay using LM(tk-)-h-NPY5-7 cells which stably 
express the human NPY Y5 receptor or HEK-293 cells stably expressing the rat NPY Y5 
receptor. 

The following buffers are used for the preparation of membranes and for binding assay: 
a) buffer 1 (homogenisation buffer, pH 7.7 at 4X) contains Tris-HCI [FLUKA, Buchs. 
Switzerland] (20 mM) and ethylenediamine tetraacetate (EDTA) [FLUKA, Buchs, 
Switzerland] {5 mM); b) buffer 2 (suspension buffer, pH: 7.4 at room temperature) contains 
N-2-hydroxyethylpiperazine-N'-2-ethanesulfonic acid (HEPES) [Boehringer Mannheim, 
Germany] (20 mM), NaCI (10 mM), CaCU (1.26 mM), MgS04 (0.81 mM) and KH2PO4 (0.22 
mM); buffer 3 (binding buffer. pH 7.4 at room temperature) contains HEPES (20 mM), NaCI 
(10 mM), CaClz (1.26 mM), MgS04 (0.81 mM), KH2PO4 (0.22 mM) and 1 mg/ml bovine 
serum albumin [FLUKA]. 

Cells are washed in phosphate buffered saline and harvested using a rubber policeman. 
The cells are homogenised using a Polytron homogeniser (3 bursts of 8 seconds) in ice- 
cold hypotonic buffer (buffer 1 , pH 7.7 at 4''C ). The homogenate is centrifuged at 32,000 x 
g for 20 min at 4°C. The pellets are resuspended in the same buffer and recentrifuged. The 
final pellets are suspended in buffer 2. Protein concentration is measured by the method of 
Bradford using the Pierce reagent [PIERCE. Rockford, USA], with bovine serum albumin as 
standard. The crude membrane preparation is aliquoted, flash-frozen in liquid nitrogen and 
stored at -80''C. Before use, 0.1% (1 mg/ml) bovine serum albumin is added. 
''25|-[Pro34]hPYY (60 pM. Anawa. Wangen. Switzerland) dissolved in buffer 3 is used as 
radioligand. All test compounds are dissolved in dimethyl sulfoxide (DMSO) at 10'^ M and 
diluted to 10'^ M in buffer 3. Subsequent dilutions are in buffer 3 plus 10% DMSO. 
Incubations are performed in Millipore Multiscreen FC filter plates [Millipore, Bedford, USA]. 
The filters in each well are pretreated with 2% poiyethyleneimine for 30 min and rinsed once 
with 300 microL buffer 3 before use. The following are pipetted into each welt: 20 microL 
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buffer 3. 25 mfcroL 125|.[pro34jhPYY {SAXON. Hannover, Germany] (600 pM); 25 microL 
test compound (or binding buffer for the controls); 180 mIcroL crude membrane suspension 
(approximately 5 microg protein). Incubations are performed at room temperature for 2h. 
Non-specific binding is defined as the binding remaining in the presence of 1 microM 
[Pro^^JhPYY. The Incubations are terminated by rapid filtration and washing four times with 
SOOmicroL phosphate buffered saline. The filters are removed from the wells, placed into 
plastic tubes and assayed for radioactivity in a gamma counter [Gammamaster, WALLAC, 
Finland]. 

The IC50 values of the compounds according to this invention at the human Y5 receptor 
range especially between about 0.1 nM and about 10 microM. Representatives are, for 
example, the final products of working examples 30, 71 and 128, for which following IC50 
values [\iM/L] were determined: 0.01 (Ex, 30); 0.049 (Ex. 71); 0.05 (Ex. 128). 

Measurements of calcium transient 

For the determination of in vitro antagonistic properties of the compounds according to the 
present invention, stably transfected LM(tk-)-hY5-7 cells are used in which a NPY-induced 
calcium transient is measured as described below. Cells are harvested in a medium 
containing EDTA (0.5 mM) and phosphate buffered saline (PBS). Cells are then washed in 
phosphate buffered saline solution and loaded for 90 min at room temperature and pH 7.4 
with 10 microM FLUO-AM (fluoro-3-acetoxy methylester, supplemented with pluronic acid as 
suggested by the manufacturer, Molecular Probes Inc., Eugene, Oregon, USA) in a cell 
culture buffer of the following composition (NaCI 120 mM. MgCU 1 mM. KCI 5.4 mM, 
NaH^PO* 0.33 mM, glucose 1 1 mM, taurine 5 mM. pyruvate 2 mM. glutamine 1 .5 mM HEPES 
10 mM, insulin 10 U/l, BSA 0.1% at for 90 min at room temperature. After centrifugation the 
cells are resuspended in the cell culture buffer at a concentration of 3-4 million cells/ml and 
supplemented with 200 microM sulfinpyrazone. 

Calcium transients are measured at room temperature in a millititer plate using a Cytofluor 
2350 (Millipore) with wavelength settings at 485 nm for excitation and 530 nm for emission. 
180 microL of ceils suspension are preincubated in the presence of various amounts of 
compounds dissolved in 2 microL DMSO in triplicates ( or 2 microL DMSO for the controls) 
for 5 min and then NPY is added at a final concentration of 100 nM. The compound 
concentrations giving 50% inhibition of the maximum of the Ca transients are then 
calculated. 



wo 97/20822 



PCT/EP96/05066 



-29- 

In this cell system, NPY induces Ca transients with an EC50 of 50 nM. The data are 
analyzed using a Microsoft Excel software. The concentrations which cause a 50% inhibition 
of the initial control values are given as IC50 values. The IC50 values are determined for the 
compounds according to the present invention and their pharmaceutically acceptat>le salts. 

The property of the compounds according to the present invention and their 
pharmaceutically acceptable salts to inhibit NPY-induced increase intracellular calcium 
indicates their antagonistic properties with IC50 values ranging especially between about 0.1 
nM and about 10 microM. 

Measurements of NPY-induced food intake in conscious rats 

in addition this antagonistic property of the Y5 receptor subtype Is also observed in-vivo in 
conscious rats by their ability to inhibit NPY-induced food intake. For these determinations 
food intake is measured in normal satiated rats after intracerebroventricular application 
(i.c.v.) of neuropeptide Y (BACHEM. Feinchemikalien. Bubendorf, Switzerland] in the 
presence or absence of the compounds according to the present invention. Male Sprague- 
Dawley rats weighing 180-220 g are used for all experiments. They are individually housed 
in stainless steel cages and maintained on a 11:13 h light-dark schedule (lights off at 1800 
h) under controlled temperature (21-23 **C) at all times. Water and food (NAFAG lab chow 
pellets) [NAFAG, Gossau, Switzerland] are available ad libitum. 

Under pentobarbital [ VETERINARIA AS, Zurich, Switzerland] anesthesia, all rats are 
implanted with a stainless steel guide cannula targeted at the right lateral ventricle. 
Stereotaxic coordinates, with the incisor bar set -2.0 mm below interaural line, are : -0.8 mm 
anterior and +1,3 mm lateral to bregma. The guide cannula is placed on the dura. Injection 
cannulas extended the guide cannulas -3,8 mm ventrally to the skull surface. Animals are 
allowed at least 4 days of recovery postoperatively before being used in the experiments. 
Cannula placement is checked postoperatively by testing all rats for their drinking response 
to a SO ng intracerebroventricular (icv) injection of angiotensin II . Only rats which drink at 
least 2.5 ml of water within 30 min after angiotensin II injection are used in the feeding 
studies. Injections are made in the morning 2 hours after light onset. Peptides are injected 
in artificial cerebrospinal fluid (ACSF) [FLUKA, Buchs, Switzerland] in a volume of 5/iL The 
ACSF contains NaC1 124 mM, KCI 3.75 mM. CaCU 2.5 mM. MgSO* 2.0 mM, KH4PO4 0.22 
mM, NaHCOs 26 mM and glucose 10 mM. NPY (300 pmote) is administered by the 
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intracerebroventricular route 10-60 minutes after administration ot compounds or vehicle 
DMSO/water (10%,vA^) or cremophor/water (20%,v/v) [SIGMA, Buchs, Switzerland]. 

Food intake is measured by placing preweighed pellets into the cages at the time of NPY 
injection. Pellets are removed from the cage subsequently at each time point indicated in 
the figures and replaced with a new set of preweighed pellets. 

All results are presented as means ±SEM. Statistical analysis is performed by analysis of 
variance using Student-Newman-Keuls test. 

The compounds according to the present invention inhibit NPY-induced food intake in rats in 
a range especially of about 0.01 to about 100 mg/kg after oral, intraperitoneal, subcutaneous 
or intravenous administration. 

Measurements of food intake in 24 hours food deprived rats 

Based on the observation that food deprivation induces an increase in the hypothalamic NPY 
levels, it is assumed that NPY mediates food intake induced by food deprivation. Thus, the 
compounds according to the present invention are also tested in rats after 24 hours food 
deprivation. These experiments are conducted with male Sprague-Dawley (CIBA-GEIGY AG, 
Sissein, Switzerland] rats weighing between 220 and 250 g. The animals are housed in 
individual cages for the duration of the study and allowed free access to normal food 
together with tap water. The animals are maintained In room with a 12 h light/dark cycle (8 
a.m. to 8.00 p.m. light) at 24°C and monitored humidity. After placement into the individual 
cages the rats undergo a 2-4 days equilibration period, during which they are habituated to 
their new environment and to eating a powdered or pellet diet [NAFAG, Gossau, 
Switzerland). At the end of the equilibration period, food is removed from the animals for 24 
hours starting at 8.00 a.m. At the end of the fasting period the animals are injected 
intraperitoneally, intravenously or orally either with the compounds according to the present 
invention or an equivalent volume of vehicle DMSO/water (10%, v/v) or cremophor/water 
(20%, v/v) and 10-60 min later the food is returned to them. Food intake at various time 
periods is monitored over the following 24 hour period. Inhibition of food intake by the 
compounds according to the present invention is given in percentage of the respective 
control vehicle-treated rats. 

The compounds according to the present invention inhibit food intake in this food deprived 
rat model in a range especially of about 0.01 to about 100 mg/kg after oral, intraperitoneal, 
subcutaneous or intravenous administration. Representative is, for example, the final 
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product of working example 128. for which an inhibition of food intake of 62% versus the 
respective control vehicle-treated animals after i.p. application of 30 mg/kg was determined. 

Measurements of food intake in obese Zucker rats 

The antiobesity efficacy of the compounds according to the present invention can also be 
shown in Zucker obese rats, an art-known animal model of obesity. These studies are 
conducted with male Zucker fatty rats (fa/fa) [HARLAN CPB, Austerlitz, NL] weighing 
between 480 and 500 g. Animals are individually housed in metabolism cages for the 
duration of the study and allowed free access to powdered food together with tap water. The 
animals are maintained in a room with a 12 hour light/dark cycle (8 a.m. to 8.00 p.m. light) at 
IA'C and monitored humidity. After placement into the metabolism cages the rats undergo a 
6 day equilibration period, during which they are habituated to their new environment and to 
eating a powdered diet. At the end of the equilibration period, food intake during the light 
and dark phases is detemiined. After a 3 day control period, the animals are treated with the 
compounds according to the present invention or vehicle DMSO/water (10%, v/v) or 
cremophor/water (20%, v/v). 

The compounds according to the present invention inhibit food intake in Zucker obese rats in 
a range especially of about 0.01 to about 100 mg/kg after oral, intraperitoneal, subcutaneous 
or intravenous administration. 

The above experiments clearly demonstrate that the Y5 receptor subtype is the primary 
mediator of NPY-induced feeding and that corresponding antagonists can be used for the 
treatment of obesity and related disorders [Nature, Vol. 382, 168-171 (1996JI, 

The compounds according to the present invention can inhibit food intake induced either by 
intracerebroventricular application of NPY or by food deprivation or as well as spontaneous 
eating in the Zucker obese rat. Thus, the compounds according to the present invention can 
especially be used for the treatment and prophylaxis of disorders or diseases associated with 
the Y5 receptor subtype, especially in the treatment of disorders or disease states in which 
the NPY-Y5 receptor subtype is involved, preferably, in the treatment of diseases caused by 
eating disorders, such as obesity, bulimia nervosa, diabetes, dyspilipidimia, and 
hypertension, furthermore in the treatment of memory loss, epileptic seizures, migraine, 
sleep disturbance, and pain and additionally in the treatment of sexual/reproductive 
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disorders, depression, anxiety, cerebral hemorrhage, shock, congestive heart failure, nasal 
congestion and diarrhea. 

The compounds according to the present invention act as antagonists of neuropeptide Y 
(NPY) binding at the Y5 receptor subtype. By virtue of their Y5 receptor antagonistic 
property, the compounds of the formula (t) and their pharmaceutically acceptable salts can 
therefore be used, for example, as pharmaceutical active ingredients in pharmaceutical 
compositions which are employed, for example, for the prophylaxis and treatment of 
diseases and disorders associated with NPY Y5 receptor subtype, especially in the treatment 
of disorders or disease states in which the NPY-YS receptor subtype is involved, preferably, 
in the treatment of diseases caused by eating disorders, such as obesity, bulimia nervosa, 
diabetes, dyspilipidimia, and hypertension, furthermore in the treatment of memory loss, 
epileptic seizures, migraine, sleep disturbance, and pain, and additionally in the treatment of 
sexual/reproductive disorders, depression, anxiety, cerebral hemon-hage, shock, congestive 
heart failure, nasal congestion and diarrhea. 

The invention relates to the use of a compound of formula (I) or a pharmaceutically 
acceptable salt thereof as described hereinbefore and hereinafter for the manufacture of a 
pharmaceutical composition for the prophylaxis and treatment of diseases or disorders 
associated with NPY Y5 receptor subtype, especially in the treatment of disorders or disease 
states in which the NPY-Y5 receptor subtype is involved, preferably, in the treatment of 
diseases caused by eating disorders, such as obesity, bulimia nervosa, diabetes, 
dyspilipidimia, and hypertension, furthermore in the treatment of memory loss, epileptic 
seizures, migraine, sleep disturbance, and pain, and additionally in the treatment of 
sexual/reproductive disorders, depression, anxiety, cerebral hemon^hage, shock, congestive 
heart failure, nasal congestion and dianrhea. 

The invention relates to a pharmaceutical composition comprising a compound of formula (I) 
or a pharmaceutically acceptable salt thereof as described hereinbefore and hereinafter for 
the prophylaxis and treatment of diseases or disorders associated with NPY Y5 receptor 
subtype, preferably, in the treatment of diseases caused by eating disorders, such as 
obesity, bulimia nervosa, diabetes, dyspilipidimia, and hypertension, furthermore in the 
treatment of memory loss, epileptic seizures, migraine, sleep disturbance, and pain, and 
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additionally in the treatment of sexual/reproductive disorders, depression, anxiety, cerebral 
hemorrhage, shock, congestive heart failure, nasal congestion and diarrhea. 

The invention relates especially to a method of treatment and prophylaxis of disorders and 
diseases associated with NPY receptor subtype Y5 comprising administering to a warm- 
blooded animal in need of such treatment a therapeutically effective amount of a compound 
of formula (1) or a pharmaceutically acceptable salt thereof in which 

alki and alka. independently of one another, represent a single bond or lower alkylene; 

Ri represents hydrogen, lower alkyl. lower alkenyl. halo-lower alkyl. hydroxy-lower 
alkyl. lower alkoxy-lower alkyl, or (carbocyclic or heterocyclic) aryl-lower alkyl; 

R2 represents 

(i) hydrogen, halogen, nitro. cyano, lower alkyl. Ca-Cs-cycloalkyI, Ca-Ce-cycloalkyl-lower 
alkyl. (carbocyclic or heterocyclic) aryl, (carbocyclic or heterocyclic) aryl-kwer alkyl. or lower 
alkyl which is substituted by halogen, by tower alkoxy. by substituted amino, by lower 
alkoxycarbonyl, or by N-substituted carbamoyl; 
(iO substituted amino; 

(iii) hydroxy, lower alkoxy, lower alkoxy-lower alkoxy, CrCs-cyclo-alkoxy, (carbocyclfc or 
heterocyclic) aryl-lower alkoxy, lower alkoxycarbonyl-oxy, or N-substituted aminocarbonyl- 
oxy; 

(iv) lower alkoxy-carbonyl. lower alkoxy-lower alkoxy-carbonyl. or (carbocyclte or 
heterocyclic) aryl-lower alkoxy-carbonyl; 

(v) N-substituted carbamoyl; 

(vi) a group selected from .CH(OH)-R, -CO-R. -NR,-CO-0-R. -NRrCO-R. -NRrCO-NRrR. - 
NRrSOrR, -NR,-SOrNR,-R, -SOrR. -SOrNRi-R, or .SOrNR,<X)-R, (R being as defined 
below and R, being as defined above, or the group -N(R)(R,) represents amino whfch is di- 
substituted by lower alkylene {which may be interrupted by O. S(0)„ or NRo} or which is di- 
substituted by lower alkylene which is condensed at two adjacent carbon atoms with a 
benzene ring]; or 

(vii) an element of formula -X,(X2){X3) wherein, (a) if X, is -CH-, together with X3 
represent a structural element of formula -X4-(CO)p-(CH2)o-. -(CH2),-X4-(CO)p-(CHa),-. or 
-(CH2)rX4-CO-(CH2)r; or. (b) if X, is -N-, Xz together with X3 represent a structural element 
of formula -C0-(CH2)u-; pC* being -CHr . -N(R,)- or -0-: the integer o is 3-5; the integer p is 0 
or 1; the integer q is 1or 2; the integer r is 1; the integer s is 1 or 2; the integer t is 1 or 2; the 
integer u is 3-5; with the proviso that, if the integer p is 0. X, is different from -CHz-;); 



34- 



R3 and R4 , independently of one another, represent 

(i) hydrogen, lower alkyi, lower alkenyl. Ca-Cs-cyctoalkyI, Ca-Crcycloalkyl-lower alkyi, 
(carbocyclic or heterocyclic) aryl, (carbocycHc or heterocyclic) aryl-lower alkyi; or 

(ii) lower alkyI which is substituted by a substituent selected from the group consisting of: 
halogen, hydroxy, lower alkoxy, amino, substituted amino, lower alkoxy-carbonyl, lower 
aikoxy-k)wer alkoxy-carbonyl, (carbocyclic or heterocyclic) aryl-k)wer alkoxy-carbonyl, N- 
substituted carbamoyl, and -S(0)n-R; 

Ra and R4 together represent lower alkylene [which may be interrupted by O, S(0)n, or 
NRo] or represent lower alkylene which is condensed at two adjacent carbon atoms with a 
benzene ring; 

X represents phenylene. naphthylene. thiophenylene, furylene, or pyridylene; 

wherein, in each case, any aryl moiety, for example, of (carbocyclic or heterocyclic) 
aryl, arylene. aroyi, or aryloxy. respectively, as well as the benzo ring A is unsubstituted or 
substituted by one or more substituents selected from the group consisting of 

(i) halogen, lower alkyI, Ca-Ce-cycloalkyI, Ca-Ce-cycloalkyl-lower alkyI, (carbocyclic or 
heterocyclic) aryl, lower alkoxy, lower alkenyloxy, oxy-lower alkylene-oxy, hydroxy, lower 
alkanoyloxy, (cariaocyclic or heterocyclic) aryHower alkanoyloxy. lower alkanoyl. 
(carbocyclic or heterocyclic) aryl-lower alkanoyl. nitro, cyano; 

(ii) lower alkyI which is substituted by a substituent selected from the group consisting of: 
halogen, hydroxy, lower alkoxy, amino, substituted amino, carboxy, lower alkoxy-carbonyl. 
lower alkoxy-lower alkoxy-cart)onyl, (carbocyclic or heterocyclic) aryl-lower alkoxy-carbonyl, 
carbamoyl, and N-substituted carbamoyl; 

Oii) lower alkoxy which is substituted by a substituent selected from the group consisting of: 
halogen, hydroxy, lower alkoxy, Ca-Cs-cydoalkyl, (carbocyclic or heterocyclic) aryloxy. 
amino, substituted amino, lower alkoxy-cariX)nyl, lower alkoxy-lower alkoxy-carbonyl, 
(carbocyclic or heterocyclic) aryl-tower alkoxy-carbonyl, carbamoyl, and N-substituted 
carbamoyl; 

(iy) amino, substituted amino; 

(v) carboxy, lower alkoxy-carbonyl. lower alkoxy-lower alkoxy-carbonyl, (carbocyclic or 
heterocyclic) aryl-lower alkoxy-carbonyl; 

(vi) carbamoyl and N-substituted carbamoyl; 

wherein, in each case, any aryl moiety, for example, of (carbocyclic or heterocyclic) 
aryl, aroyI, or aryloxy, respectively, is derived and selected from the group consisting of 
phenyl, biphenylyl, naphthyl. pyn-olyl. pyrazolyl. imidazolyl. triazolyl. tetrazolyl, furyl. thienyl. 
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pyrldyl, indolyl. Indazolyl. benzofuryl, benzothiophenyl, benzimidazolyl, quinolinyl, 
isoquinolinyl, or quinazolinyl; 

wherein, in each case, the substituted amino group of substituted amino, of N- 
substituted carbamoyl, and of N-substituted aminocarbohyl-oxy is (i) mono-substituted or, 
independently of one another, di-substituted by lower alkyl. by Ca-Ce-cycIoalkyl, by Cs-Ce- 
cydoalkyl-lower allcyl, by (carbocyclic or heterocyclic) aryl, by (carbocyclic or heterocyclic) 
aryi-lower aikyl. or is (ii) di<substituted by lower alkylene [which may be intenupted by O, 
S(0)n or NRo] or is di-substituted by lower alkylene which is condensed at two adjacent 
carbon atoms with a benzene ring, or is (iii) mono-substituted or, in the second line, 
independently of one another, di-substituted by ^0-(0)^R and the integer v is 0 or 1 ; 

wherein, in each case, the Integer n is 0, 1 or 2; 

wherein, in each case, Ro represents hydrogen or lower alkyl; 

wherein, in each case, R represents hydrogen, lower alkyl. (carbocyclic or 
heterocyclic) aryl-lower alkyl, or lower alkyl which is substituted by halogen, by hydroxy, or 
by lower alkoxy. 

The invention relates especially to a method of treatment and prophylaxis of disorders and 
diseases associated with NPY receptor subtype Y5 comprising administering to a warm- 
blooded animal in need of such treatment a therapeutically effective amount of a compound 
of formula (1) or a pharmaceutically acceptable salt thereof in which 

alki and alka, independently of one another, represent a single bond or lower alkylene; 

Ri represents hydrogen, lower alkyl. lower alkenyl, or lower alkoxy-lower alkyl; 

Ra represents 

(i) hydrogen, halogen, nitro, cyano. lower alkyl, Ca-Ce-cycloalkyI, (carbocyclic or 
heterocyclic) aryl. or lower alkyl which is substituted by halogen, by lower alkoxy. by 
substituted amino, by lower alkoxycarbonyl. or by substituted carbamoyl; 

(ii) substituted amino; 

(iii) lower alkoxy, lower alkoxy-lower alkoxy, Ca-Ce-cyclo-alkoxy, or (carbocyclic or 
heterocyclic) aryl-lower alkoxy,; 

(iv) hydroxy, lower alkoxy-carbonyl, lower alkoxy-lower alkoxy-carbonyl, or (carbocyclic or 
heterocyclic) aryl-tower alkoxy-carbonyl; 

(v) N-substituted carbanfK>yl; 

(vi) a group selected from -CH(OH)-R, -CO-R, -NRi-CO-R, -NRrSOrR. -NRrSOa-NRrR. - 
SO2-R. -SO2-NR1-R, or -SO2-NR1-CO-R, (R being as defined below and R, beinjg as defined 
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above, or the group -N(R)(R,) represents amino which is di-substituted l>y lower alkylene 
{which may be interrupted by O or NRo} or which is di-substituted by lower alkylene which is 
condensed at two adjacent carbon atoms with a benzene ring); or 
(vli) an element of formula -XiPCaXX,) wherein, (a) If X, is -CH-, Xs together with Xs 
represent a structural element of formula -X4-(CO)p-(CH2)o-. -(CHa),-X4-(CO)p-(CH2)r, or 
-<CH2)s-X4-CO-(CH2)r: or, (b) If X, is -N-. Xz together with X3 represent a structural element 
of formula -CO-(CH2)„-; (X* being -CHr. -N(Ri)- or -0-; the integer o is 3-5; the integer p is 0 
or 1 ; the integer q is lor 2; the Integer r is 1 ; the integer s Is 1 or 2; the integer t Is 1 or 2; the 
integer u is 3-5; with the proviso that, if the integer p is 0, X4 is different from -CH2-:1; 
Ra and R4 , independently of one another, represent 

(i) hydrogen, lower alkyl. lower alkenyl. (carbocyclte or heterocydto) aryl, or (carbocydic or 
heterocyclic) aryWower alkyl; 

(ii) lower alkyl which is substituted by a substituent selected from the group consisting of: 
lower alkoxy, substituted amino, tower alkoxy-carbonyl. lower alkoxy-kjwer alkoxy-carbonyl. 

and substituted carbamoyl: 

Rs and R« together represent tower alkylene [which may be interrupted by O, S(0)„. or 

NRol; 

X represents phenylene. naphthylene. thiophenylene. furylene, or pyridylene which, in 
each case, is unsubstituted or substituted by hatogen, cyano, lower alkyl, halo-lower alkyl, 
lower alkoxy, tower alkanoyloxy, or lower alkanoyl; 

wherein, in each case, if not indicated otherwise, any aryl moiety, for example, of 
(carbocydic or heterocydic) aryl, arylene, aroyl. or aryloxy. respectively, as well as the 
benzo ring A is unsubstituted or substituted by one or more substituents selected from the 
group consisting of 

(i) halogen, tower alkyl. Ca-Crcydoalkyl. Ca-Ce-cycloaikyl-lower alkyl. (carbocydic or 
heterocydic) aryl. lower alkoxy. lower alkenyloxy. oxy-lower alkylene-oxy, hydroxy, lower 
alkanoyloxy. (carbocydic or heterocyclic) aryl-lower alkanoyloxy. lower alkanoyl. 
(carbocydic or heteroeydic) aryl-tower alkanoyl, nitro. cyano; 

(ii) lower alkyl which is substituted by a substituent seteded from the group consisting of: 
halogen, hydroxy, lower alkoxy. substituted amino, carboxy. tower alkoxy-carbonyl. lower 
alkoxy-lower alkoxy-carbonyl. (carbocydic or heterocydto) aryl-lower alkoxy-carbonyl. 
carbamoyl, and N-substituted cartiamoyl; 

(iii) lower alkoxy whtoh is substituted by a substituent seleded from the group consisting of: 
halogen, hydroxy, lower alkoxy. Cs-Ce-cydoalkyl. (carbocydic or heterocyclic) arytoxy. 



3 
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amino, substituted amino, lower alkoxy-carbonyl. lower alkoxy-lower alkoxy-carbonyl, 
(carbocyclic or heterocyclic) aryHower alkoxy-carbonyl, carbamoyl, and N-substituted 
carbamoyl; 

(iv) substituted amino; 

(v) lower alkoxy-carbonyl. lower alkoxy-lower alkoxy-carbonyl. (carbocyclic or heterocyclic) 
aryl-lower alkoxy-carbonyl; 

(vi) carbamoyl and N*substituted carbamoyl; 

wherein, in each case, any aryl moiety, for example, of (carbocyclic or heterocyclic) 
aryl, arylene, aroyl. or aryloxy, respectively, is derived from phenyl, naphthyl or pyridyl; 

wherein. In each case, the substituted amino group of substituted amino, of N- 
substituted carbamoyl, and of N-substituted aminocarbonyl-oxy is (i) mono-substituted or, 
independently of one another, di-substituted by lower alkyi, by Ca-Cs-cycloalkyl. by Ca-Ce- 
cycloalkyl-lower alkyl. by (carbocyclic or heterocyclic) aryl. by (carbocyclic or heterocyclic) 
aryl-lower alkyl. or is (ii) di-substituted by lower alkylene [which may be interrupted by O, 
S(0)n or NRo] or is di-substituted by lower alkylene which is condensed at two adjacent 
carbon atoms with a benzene ring, or is (iii) mono-substituted or, in the second line, 
independently of one another, di-substituted by -CO-(0)v-R and the integer v is 0 or 1; 

wherein, in each case, the integer n is 0, 1 or 2; 

wherein, in each case. Ro represents hydrogen or lower alkyl; 

wherein, in each case, R represents hydrogen, lower alkyl. (carbocyclic or 
heterocyclic) aryl-lower alkyl, or lower alkyl which is substituted by halogen, by hydroxy, or 
by lower alkoxy. 

The invention relates especially to a method of treatment and prophylaxis of disorders and 
diseases associated with NPY receptor subtype Y5 comprising administering to a warm- 
blooded animal in need of such treatment a therapeutically effective amount of a compound 
of formula (1) or a pharmaceutically acceptable salt thereof in which 

alki represents a single bond or C-Ca-alkylene; 

alk2 represents a single bond or Ci-Cg-alkylene; 

Ri represents hydrogen, lower alkyl or lower alkyl which is substituted by lower alkoxy- 
carbonyl; 

R2 represents 

(i) hydrogen, halogen, cyano. nitro. lower alkyl, Ca-Cr-cycioalkyl. or phenyl; 
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pi) amino, amino which is mono-substituted by lower all<yl, by lower alkoxy-lower alkyl, by 
phenyl, by pyridyl, or which is disubstituted by lower allcyl or by Ca-Ce-alkylene; 
(tii) hydroxy, lower alkanoyioxy, or lower alkoxy which is unsubstituted or substituted by 
hydroxy, by lower alkoxy, by phenyMower alkoxy. by lower-alkanoyloxy. by Ca-Ce-cyctoalkyI 
or by phenyl; 

(iv) a group selected from -NRrCO-R. -NRi-SOa-R. -SQrR. or -SPrNRi-R. [R being tower 
alkyl. lower alkoxy-lower alkyl. phenyl, or naphthyl, and the group -N(R)(Ri) represents 
amino which is mono-substituted by lower alkyl or by lower alkoxy-lower alkyl, or which is di- 
substituted by lower alkyl or by CrCe-alkylene {which may be interrupted by O or NRo. Ro 
being hydrogen or lower alkyl}]; 
(vi) carbamoyl; 

Ra represents hydrogen, lower alkyl which is unsubstituted or substituted by Cs-Cr 
cycloalkyl. by phenyl, or by di-lower alkylamino. or represents Ca-CT-cycloalkyl. phenyl which 
is unsubstituted or is substituted by a substituent selected from the group consisting of: 
halogen, cyano, lower alkyl, lower alkoxy, hydroxy, and carbamoyl, or represents indazolyl; 

R4 represents hydrogen or lower alkyl which is unsubstituted or substituted by lower 
alkoxy-carbonyi; or 

R3 and R4 together represent lower alkylene which is condensed at two adjacent 
carbon atoms with a benzene ring; 

X represents phenylene which is unsubstituted or substituted by halogen, lower alkyl. 
halo-lower alkyl. lower alkoxy, or oxy-lower alkylene-oxy, or represents nahthylene; 

wherein the benzo ring A is unsubstituted or substituted a substituent selected from 
the group consisting of: halogen, nitro, amino, di-lower alkylamino, lower alkyl. lower alkoxy. 
lower alkoxy-lower alkoxy, lower alkoxy-lower alkyl, di-(lower alkyl)-amino-lower alkyl, 
phenyl, and lower alkanoyL 

The invention relates especially to a method of treatment and prophylaxis of disorders and 
diseases associated with NPY receptor subtype Y5 comprising administering to a warm- 
blooded animal in need of such treatment a therapeutrcally effective amount of a compound 
of fomnula (I) or a pharmaceutically acceptable salt thereof in whteh 

alki represents a single bond; 

alkz represents a single bond or Ci-Ca-alkylene; 

Ri represents hydrogen or lower alkyl; 
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R2 represents 

(i) hydrogen, halogen, cyano, nltro, lower alkyi, or phenyl; 

(ii) amino which Is mono-substituted by lower alkyI, phenyl or pyridyl, or which is 
disubstituted by lower alkyI or by C2-Ce-alkylene; 

(iii) hydroxy or lower alkoxy which is unsubstituted or substituted by CrCa*cycloalkyl or by 
phenyl; 

(iv) a group selected from -CH(C)H)-R. -COR, -NRrCO-R, -NRrSOrR. -NRrSOrNRi-R, - 
SO2-R. or -SOa-NRrR, [R being lower alkyl, halo-lower alkyi. phenyl, pyridyl, or naphthyl, Ri 
being as defined above, or the group -N(R)(Ri) represents amino which is mono-substituted 
by tower alkyI, by hydroxy-lower alkyl. or by naphthyl, or which is di-substituted by lower 
alky! or by C2-C6-alkylene {which may be intemjpted by O or NRo, Ro being hydrogen or 
lower alkyl}); 

R3 represents phenyl which is unsubstituted or is substituted by a substituent selected 
from the group consisting of: halogen, cyano. lower alkyl, lower alkoxy. and oxy-lower 
alkylene-oxy; 

R4 represents hydrogen; 

X represents phenylene which is unsubstituted or substituted by halogen, lower alkyl, 
halo-lower alkyl, lower alkoxy, lower alkoxy-lower alkyl; 

wherein the benzo ring A is unsubstituted or substituted by one or more substituents 
selected from the group consisting of 

halogen, lower alkyl, halo-lower alkyl. lower alkoxy. hydroxy, hydroxy-lower alkoxy. and 
lower alkoxy-lower alkoxy. 

The invention relates especially to a method of treatment and prophylaxis of disorders and 
diseases associated with NPY receptor subtype Y5 comprising administering to a warm- 
blooded animal in need of such treatment a therapeutically effective amount of a compound 
of formula (I) or a pharmaceutically acceptable salt thereof in which 
(a) alki and alk2 both represents a single bond; and 

R2 represents (i) hydrogen, halogen, cyano, nitro, lower alkyl, or phenyl; 

(ii) amino which is mono-substituted by lower alkyl, phenyl or pyridyl, or which is 
disubstituted by lower alkyl or by Ca-Ce-alkylene; 

(iii) hydroxy or lower alkoxy which is unsubstituted or substituted by Ca-Ca-cycloalkyI, or by 
phenyl; or 
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(b) alki represents a single bond; and 

aik2 represents a single bond or Ci-Ca-alkylene; and. in each case, 
Ra represents (iv) a group selected from -NR,-COR. -NRrSOrR. -NR,-SOrNRi-R. - 
SOrR, or -SOz-NRi-R, (R being lower alkyi, halo-lower alkyi, phenyl, pyridyl. or naphthyl, Ri 
being as defined below, or the group -N(R)(Ri) represents amino which is mono-substituted 
by tower alkyi, by hydroxy-lower alkyi, or by naphthyl. or which is di-substituted by tower 
alkyi or by CrCs-alkylene {whtoh may be intemjpted by O or NRo, Ro being hydrogen or 

lower alkyi}]; 

Ri represents hydrogen or lower alkyi; 

Ra represents phenyl whtah Is unsubstttuted or is substituted by a substltuent selected 
from the group consisting of: halogen, cyano, tower alkyi. k>wer alkoxy, and oxy-tower 
alkylene-oxy; 

R4 represents hydrogen; 

X represents phenylene which is unsubstituted or substituted by halogen, lower alkyi. 
or lower alkoxy; 

wherein the benzo ring A is unsubstituted or substituted by one or more substituents 
selected from the group consisting of 

halogen, lower alkyi, halo-lower alkyi. lower alkoxy. hydroxy, hydroxy-lower alkoxy. and 
lower alkoxy-lower alkoxy. 

The invention relates especially to a method of treatment and prophylaxis of disorders and 
diseases associated with NPY receptor subtype Y5 comprising administering to a wann- 
blooded animal in need of such treatment a therapeutically effective amount of a compound 
of formula (I) or a pharmaceutically acceptable salt thereof in whtoh 

(a) alk, and alkj both represents a single bond; and 

Ra represents hydrogen, amino which is disubstituted by by CrCc-alkylene. especially 
pentylene, or CrC4-alkoxy. especially methoxy; or 

(b) alk, represents a single bond; alka represents Ci-Ca-alkylene; and 

Ra represents (iv) a group selected from -NH-SOa-R . -SOrR. or -SOa-NH-R. [R being 
C,-C4-alkyl. or naphthyl. or the group .NH(R) represents amino which is mono-substituted by 
C,-C«-alkyl. by hydroxy-Ci-C4-alkyl. or by naphthyl. or which is di-substituted by C,-C4-alkyl 
or by Ca-Cs-alkylene {which may be interrupted by O or NRo. Ro being hydrogen or C1-C4- 
alkyl}]; 
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and, in each case. 

Ri represents hydrogen; 

Rs represents phenyl which is unsubstituted or is substituted by a substituent selected 
from the group consisting of: halogen, cyano. C,-C«-all^, C,-C4-alkoxy, and oxy- C,-C4- 
all(yleneK>xy; and 

R4 represents hydrogen; 

X represents phenylene which is unsubstituted or substituted by halogen, CrC4-all<yl, 
or Ci-C4-all«0)cy; 

wherein the benzo ring A is unsubstituted or substituted by CrC4-all<oxy. 

The invention relates especially to a method of treatment and prophylaxis of disorders and 
diseases associated with NPY receptor subtype Y5 comprising administering to a wamn- 
blooded animal in need of such treatment a therapeutically effective amount of a compound 
of fonnula (I) or a phamiaceuticaliy acceptable salt thereof in which 

alki represents a single bond; 

alkz represents a single bond or d- or Ca-alkylene; 

Ri represents hydrogen; 

Rz represents hydrogen, hydroxy, C,-C4-alkoxy, especially methoxy. tower alkoxy- 
lower alkoxy, phenyl-lower alkoxy-lower alkoxy, amino, amino which is disubstituted by by 
Cz-Cs-alkylene, especially pentylene, lower alkoxycarbonyl-amino, or -SOrR or -SOrNH-R 
and R being Ci-C4-alkyl, especially methyl; and, in each case; 

R3 represents Ca-Ce-cycloalkyI, phenyl-lower alkyl. or phenyl which is unsubstituted or 
is substituted by halogen, hydroxy, or lower alkoxy; 

R4 represents hydrogen; and 

X represents 1 .4-phenylene or 1 .3-phenylene which is di-substituted by oxy- 
methylene-oxy; 

wherein the benzo ring A is unsubstituted or substituted by C,-C4-alkoxy, especially, 
methoxy, preferably in position 8 of the quinazoline ring. 

The invention relates especially to a method of treatment and prophylaxis of disorders and 
diseases associated with NPY receptor subtype Y5 comprising administering to a warm- 
blooded animal In need of such treatment a therapeutically effective amount of a compound 
of formula (I) or a phamiaceuticaliy acceptable salt thereof in which 
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(a) alki and alka both represent a single bond; and R2 represents hydrogen, Ci-C4-alkoxy. 
espcially methoxy, or amino which is disubstituted by by Ca-Ce-alkylene, especially 
pentylene; or 

(b) alk, represents a single bond; and alk2 represents Cr or C2-aikylene; and Rg 
represents -SO2-R or -SQ2-NH-R and R being CrC4-alkyl. especially methyl; and, in each 
case, 

Ri represents hydrogen; 

R3 represents phenyl which is unsubstituted or is substituted by lower alkoxy; 
R4 represents hydrogen; and 
X represents 1 ,4-phenylene; 

wherein the benzo ring A is unsubstituted or substituted by CrC4-alkoxy, especially, 
methoxy, preferably in position 8 of the quinazoline ring. 

The invention most preferably relates to a method of treatment and prophylaxis of disorders 
and diseases associated with NPY receptor subtype Y5 comprising administering to a 
warm-blooded animal in need of such treatment a therapeutically effective amount of a 
compound of formula (1) or a pharmaceutically acceptable salt thereof in which 

(a) alki and alka both represent a single bond; and Rg is hydrogen. 1 -piperidino or C1-C4- 
alkoxy, especially methoxy; the benzo ring A is unsubstituted or substituted in position 8 of 
the quinazoline ring by C,-C4-alkoxy. especially methoxy. or 

(b) alki is a single bond and alka represents methylene; and R2 is -SOj-NH-R and R is Cr 
C4-alkyl. especially methyl; the benzo ring A is unsubstituted; and. in each case, 

Ri is hydrogen; R3 is phenyl; R4 is hydrogen; X is 1 ,4-phenylene. 

The invention most preferably relates to a method of treatment and prophylaxis of disorders 
and diseases associated with NPY receptor subtype Y5 comprising administering to a 
warm-blooded animal in need of such treatment a therapeutically effective amount of a 
compound of formula (I) or a pharmaceutically acceptable salt thereof in whteh 

alki and aika both represent a single bond; 

Ri is hydrogen; 

R4 is hydrogen; 

X is 1 .4-phenylene; 

R2 is Ci-C4-alkoxy. especially methoxy, and R3 is phenyl which is substituted by 
hydroxy, especially 3-hydroxy-phenyl; or 
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Fb is CrC4-alko)cy-CrC4-alkoxy. especially 2-fnethoxy-ethoxy. or 1-piperidino; and 
R3 is phenyl; and 

the Ijenzo ring A is unsubstituted or substituted in position 8 of the quinazoline ring by 
Ci-C4-alkoxy, especially methoxy. 

The invention fikewise relates to a new compound of formula (I) or a salt thereof as 
descrit)ed hereinbefore or hereinafter. 

The invention relates especially to a new compound of f onDula (I) or a salt thereof, for 
example, in which 

alk, and alkj. independently of one another, represent a single bond or lower alkylene; 

R, represents hydrogen, lower alkyl. lower alkenyl. lower alkynyl, halo-lower alkyi, 
hydroxy-tower alkyl. lower alkoxy-lower alkyl. CVCB-cycloalkyi. Ca-Ce-cycloalkyi-lower alkyl. 
(carbocyclic or heterocyclic) aryl. or (carbocydic or heterocyclic) aryl-lower alkyl; 

Ra represents a group selected from -CH(OH)-R. -CO-R. -NR1-CO-O-R. -NRrCO-R. - 
NRrCO-NRi-R. -NR,-SOrR. -NR,-SOrNRrR. -SOrR. -SOrNRrR. or -SOrNRt- CO-R. (R 
being as defined below and R, being as defined above, or the group -N{R)(R,) represents 
amino which is dl-substituted by lower alkylene {which may be interrupted by O. S(0)„ or 
NRo} or which is di-substituted by lower alkylene which is condensed at two adjacent carbon 
atoms with a benzene ring); or 

(vii) an element of formula -X,(X2)(X3) wherein, (a) if X, is -CH-. together with Xa 
represent a structural element of formula -X4-(CO)p-(CH2)o-. -(CH2),-X4-{CO)p-(CH2)r. or 
-(CH2)s-X4-CO-(CH2)r; or. (b) if X, is -N-. X, together with X3 represent a structural element 
of fomiula -CO-(CH2)„-: pC being -CHr. ■N(R,)- or -0-: the integer 0 is 3-5: the integer p is 0 
or 1 ; the integer q is 1 or 2; the integer r is 1 ; the integer s is 1 or 2; the integer t is 1 or 2; the 
integer u is 3-5; with the proviso that, if the integer p is 0. X* is different from -CHr:]; 

R3 and R4 . independently of one another, represent 
0) hydrogen, lower alkyl, k>wer alkenyl. lower alkynyl, Ca-Ce-cycloalkyl. CrCa-cycloalkyl- 
lower alkyl, (carbocyclic or heterocyclic) aryl, (carbocyclto or heterocyclic) aryl-lower alkyl; or 
(ii) lower alkyl which is substituted by a substituent selected from the group consisting of: 
halogen, hydroxy, lower alkoxy. hydroxy-lower alkoxy. lower alkoxy-lower alkoxy. amino, 
substituted amino, carboxy. lower alkoxy-carbonyl. lower alkoxy-lower alkoxy-carbonyl. 
(carbocyclic or heterocyclic) aryl-lower alkoxy-carbonyl. carbamoyl. N-substituted 
carbamoyl, and -S(0)n-R; 
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R3 and R4 together represent lower alkylene (which nnay be Interrupted by 0, S(0)n, 
NRo) or represent lower alkylene which is condensed at two adjacent carbon atoms with a 
benzene ring; 

X represents (carbocydic or heterocyclic) arylene; 

wherein, in each case, any aryl moiety, for example, of (carbocycllc or heterocyclic) 
aryl. arylene, aroyi, or aryloxy, respectively, as well as the benzo ring A Is unsubstituted or 
substituted by one or more substituents selected from the group consisting of 

(i) halogen, lower alkyi, lower alkenyl. lower alkynyl. Ca-Ce-cydoalkyl, Ca-Ca-cycloalkyl-lower 
alkyi, (carbocydic or heterocyclic) aryl. lower alkoxy. lower alkenyloxy, lower alkynyloxy. 
oxy-lower alkylene^xy, hydroxy, lower alkanoyloxy. (carbocydic or heterocydic) aryl-lower 
alkanoyloxy, lower alkanoyi, (carbocydic or heterocyclic) aryl-lower alkanoyl. (carbocydic or 
heterocyclic) aroyi, nitro, cyano; 

(ii) lower alkyi which is substituted by a substituent selected from the group consisting of: 
halogen, hydroxy, lower alkoxy, (carbocydic or heterocyclic) aryloxy, (carbocydic or 
heterocyclic) aryl, amino, substituted amino, carboxy, lower alkoxy-carix)nyl, lower alkoxy- 
lower alkoxy-carbonyl. (carbocydic or heterocydic) aryl-tower alkoxy-carbonyl. carbamoyl, 
and N-substituted carbamoyl; 

(iii) lower alkoxy which is substituted by a substituent selected from the group consisting of: 
halogen, hydroxy, lower alkoxy, CrCa-cycloalkyI, (carbocydic or heterocydic) aryloxy, 
(carbocydic or heterocydic) aryl, aoMno, substituted amino, carboxy, lower alkoxy-carbonyl, 
lower alkoxy-lower alkoxy-carbonyl, (carbocydic or heterocyclrc) aryl-lower alkoxy-carbonyl. 
carbamoyl, and N-substituted carbamoyl; 

(iv) amino, substituted amino; 

(v) carboxy. lower alkoxy-carbonyl, lower alkoxy-lower alkoxy-carbonyl, (carbocydic or 
heterocyclic) aryl-lower alkoxy-carbonyl; 

(vi) carbamoyl and N-substituted carbamoyl; 

wherein, in each case, the substituted amino group of substituted amino, of N- 
substituted carbamoyl, and of N-substituted aminocarbonyl-oxy is (i) mono-substituted or, 
independently of one another, di-substituted by lower alkyi. by Ca-Ce-cycloalkyl, by CyCs- 
cycloalkyl-lower alkyi, by (carbocydic or heterocyclic) aryl, by (carbocydic or heterocyclic) 
aryl-lower alkyi, or is (ii) di-substituted by lower alkylene [which may be interrupted by O. 
S(0)n or NRo] or is di-substituted by lower alkylene which is condensed at two adjacent 
carbon atoms with a benzene ring, or is (iii) mono-substituted or, in the second line, 
independently of one another, di-substituted by -CO-(0)v-R and the integer v is 0 or 1; 
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wherein, in each case, the integer n is 0, 1 or 2; 

wherein. In each case. Ro represents hydrogen, lower alkyl. lower alkenyl. lower 
alklnyl. (carbocydic or heterocyclic) aryl. (carbocyclic or heterocyclic) aryl-lower alkyl. lower 
alkanoyl. (carbocyclic or heterocyclic) aroyl. -SOrR. or lower alkyl which is substituted by 
hatogen. by hydroxy, or by lower alkoxy; 

wherein. In each case. R represents hydrogen, tower alkyl. Ca-Ce-cycloalkyl. Ca-Ce- 
cyctoalkyl-tower alkyl. (carbocyclic or heterocyclic) aryl. (carbocyclic or heterocyclic) aryl- 
lower alkyl. or lower alkyl which is substituted by halogen, by hydroxy, or by lower alkoxy. 

The invention relates especially to a new compound of formula (I) or a salt thereof in which 
alk, and alk^. independenUy of one another, represent a single bond or lower alkylene; 
R, represents hydrogen, tower alkyl. lower alkenyl, hato-lower alkyl. hydroxy-lower 

alkyl. lower alkoxy-lower alkyl. or (carbocyclic or heterocyclic) aryl-lower alkyl; 
Rz represents 

(vi) a group selected from -CH(OH)-R. -CO-R. -NR,-CO-0-R. -NR,-CO-R. -NR,-CO-NR,-R. - 
NRi-SOrR. -NRrSOrNRrR. -SOrR. -SOa-NR,-R. or -SOrNR,-CO-R. (R being as defined 
below and R, being as defined above, or the group -N(R)(R,) represents amino whfch is di- 
substituted by lower alkylene {which may be interrupted by 0. S{0)„ or NRo} or which is di- 
substituted by lower alkylene which is condensed at two adjacent carbon atoms with a 
benzene ring]; or 

(vii) an element of formula -X,(X.)(X3) wherein, (a) if X, is -CH-. X,, together with X, 
represent a structural element of formula -X4-(CO)p-(CH2)o-. -{CH2)<,-X4-(CO)p-(CHa)r. or 
-(CH.)s-X,-CO-(CH^.-; or. (b) If X, is -N-, X. together with Xa represent a structural element 
of formula -CO-(CH^u-; {X. being -CHr. -N{R,)- or -0-; the integer o is 3-5; the integer p is 0 
or 1 ; the integer q is 1 or 2; the integer r is 1 ; the integer s is 1 or 2; the integer t is 1 or 2; the 
integer u is 3-5; with the proviso that, if the integer p is 0. X4 is different from -CHr;l; 

R3 and R4 . independently of one another, represent 

(i) hydrogen, lower alkyl. lower alkenyl, Ca-Ce-cycloalkyl. Ca-Ce-cycloalkyl-lower alkyl. 
(carbocyclic or heterocyclic) aryl. (carbocyclic or heterocyclic) aryl-lower alkyl; or 

(ii) lower alkyl which is substituted by a substituent selected from the group consisting of: 
halogen, hydroxy, lower alkoxy. amino, lower alkoxy-carbonyl. tower alkoxy-lower alkoxy- 
carbonyl. (carbocyclic or heterocyclic) aryl-lower alkoxy-carbonyl. N-substituted carbamoyl, 
and -S(0)„-R; 
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R3 and R4 together represent lower alkylene [which may be interrupted by O, S(0)„, or 
NRo] or represent lower alkylene which is condensed at two adjacent carbon atoms with a 
benzene ring; 

X represents phenylene, naphthylene, thiophenylene. furylene, or pyridylene; 

wherein, In each case, any aryl moiety, for example, of (carbocycilc or heterocyclic) 
aryl, arylene. aroyl. or aryloxy, respectively, as well as the benzo ring A is unsubstituted or 
substituted by one or more substituents selected from the group consisting of 

(i) halogen, lower alkyi, Ca-Ce-cycloalkyI, Ca-Ca-cycloalkyWower alkyi, (carbocycilc or 
heterocyclic) aryl. lower alkoxy, lower alkenyloxy. oxy-lower alkylene-oxy. hydroxy, lower 
alkanoyloxy, (carbocyclic or heterocyclic) aryl-lower alkanoyloxy, lower alkanoyi, 
(carbocycilc or heterocyclic) aryl-lower alkanoyi, nitro, cyano; 

(ii) lower alkyi which is substituted by a substituent selected from the group consisting of: 
halogen, hydroxy, lower alkoxy, amino, substituted amino, carboxy, lower alkoxy-carbonyl, 
lower alkoxy-Iower alkoxy-carbonyl. (carbocyclic or heterocyclic) aryl-lower alkoxy-carbonyl, 
carbamoyl, and N-substituted carbamoyl; 

(iii) lower alkoxy which is substituted by a substituent selected from the group consisting of: 
halogen, hydroxy, lower alkoxy, Ca-Ce-cycloalkyl. (carbocyclic or heterocyclic) aryloxy, 
amino, substituted amino, lower alkoxy-carbonyl, lower alkoxy-iower alkoxy-carbonyl, 
(carbocyclic or heterocyclic) aryl-lower alkoxy-carbonyl, carbamoyl, and N-substituted 
carbamoyl; 

(iv) amino, substituted amino; 

(v) carboxy, lower alkoxy-carbonyl, lower alkoxy-lower alkoxy-carbonyl, (carbocyclic or 
heterocyclic) aryl-lower alkoxy-carbonyl; 

(vi) carbamoyl and N-substituted carbamoyl; 

wherein, in each case, any aryl moiety, for example, of (carbocyclic or heterocyclic) 
aryl, aroyl, or aryloxy, respectively, is derived and selected from the group consisting of 
phenyl, biphenylyl. naphthyl, pyaolyl, pyrazolyl, imidazolyl, triazolyl, tetrazolyl, furyl, thienyl. 
pyridyl, indolyl, benzofuryl, benzothiophenyl, benzimidazolyl, quinolinyt, isoquinoiinyl, or 
quinazolinyl; 

wherein, in each case, the substituted amino group of substituted amino, of N- 
substituted carbamoyl, and of N-substituted aminocarbonyl-oxy is (i) mono-substituted or. 
Independently of one another, di-substituted by lower alkyi, by Ca-Cs-cycloalkyI, by Ca-Ce- 
cycloalkyl-lower alkyi, by (carbocyclic or heterocyclic) aryl, by (carbocyclic or heterocyclic) 
aryl-lower alkyi, or is (ii) di-substituted by lower alkylene [which may be interrupted by O, 
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S(0)„ or NRo) or is di-substituted by lower alkylene which is condensed at two adjacent 
carbon atoms with a benzene ring, or is (iii) mono-substituted or. in the second line. 
Independently of one another, di-substituted by -CO-(0)^R and the integer v is 0 or 1 : 

wherein, in each case, the integer n is 0, 1 or 2; 

wherein, in each case. Ro represents hydrogen or lower alkyl; 

wherein, in each case. R represents hydrogen, lower alkyl. (carbocydic or 
heterocyclic) aryl-lower alkyl. or lower alkyl whfch is substituted by halogen, by hydroxy, or 
by tower alkoxy. 

The invention relates especially to a new compound of tormuia (I) or a salt thereof in which 
alk, and alka, independently of one another, represent a single bond or lower alkylene; 
R, represents hydrogen, tower alkyl. lower alkenyl. or lower alkoxy-tower alkyl; 
Ra represents 

(vi) a group selected from -CH(OH)-R. -CO-R. -NRrCO-R. -NR.-SOrR. -NR,-SOa-NR.R. - 
SOrR -SOrNRi-R. or -SOa-NRrCO-R. (R being as defined below and Ri being as defined 
above, or the group -N(R)(RO represents amino which Is di-substituted by lower alkylene 
{which may be Interrupted by O or NRo} or which is di-substituted by lower alkylene which is 
condensed at two adjacent carbon atoms with a benzene ring]: or 

(vii) an element of formula -U^M wherein, (a) if X, is -CH-. X. together with X3 
represent a structural element of formula -X.-(CO)p-(CH.)o-. -(CH,),-X.-(CO)p-(CH3)r, or 
.(CHa)rX.-CO-(CHa)r; or. (b) if X, is -N-. X. together with X3 represent a structural element 
of formula -CO-(CH.)„-: [X. being -CH.. -N(RO- or -0-; the integer 0 is 3-5; the integer p is 0 
or 1 ; the integer q is 1 or 2; the integer r is 1 ; the integer s is 1 or 2; the integer t is 1 or 2; the 
integer u is 3-5; with the proviso that, if the integer p is 0. X4 is different from -CHr:l: 

R3 and R4 . independently of one another, represent 

(i) hydrogen, lower alkyl, lower alkenyl. {carbocydic or heterocydic) aryl. or (carbocydic or 
heterocyclic) aryl-lower alkyl; 

(ii) lower alkyl which is substituted by a substituent selected from the group consisting of: 
tower alkoxy. substituted amino, lower alkoxy-carbonyl, lower alkoxy-lower alkoxy-carbonyl. 

and substituted carbamoyl: 

R3 and R. together represent tower alkylene (whfch may be interrupted by O, S(0)„. or 

NRol; 
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X represents phenylene. naphthylene. thiophenylene. furylene, or pyridylene which, ii 
each case, is unsubstituted or substituted by halogen, lower alkyl. halo^ower alkyl. lower 
alkoxy, lower alkanoyloxy, or lower alkanoyi; 

wherein. In each case, any aryl moiety, for example, of (carbocyclic or heterocyclic) 
aryl, arylene, aroyi, or aryloxy, respectively, as well as the benzo ring A is unsubstituted or 
substituted by one or more substituents selected from the group consisting of 
(i) halogen, lower alkyl, CrCrcycloalkyl. Cs-Ca-cycloalkyHower alkyl. (carbocyclic or 
heterocyclic) aryl. lower alkoxy. lower alkenytoxy, oxy-tower alkyleneH>xy, hydroxy, tower 
alkanoyloxy. (carbocyclic or heterocyclic) aryl-lower alkanoyloxy, lower alkanoyi. 
(carbocyclic or heterocyclic) aryl-lower alkanoyi, nitro, cyano; 

Oi) lower alkyl which is substituted by a substitUent selected from the group consisting of: 
halogen, hydroxy, lower alkoxy, substituted amino, carboxy, lower alkoxy-carbonyl. lower 
alkoxy-lower alkoxy-carbonyl, (carbocyclic or heterocyclto) aryl-lower alkoxy-carbonyl, 
carbamoyl, and N-substituted carbamoyl; 

(Hi) lower alkoxy which is substituted by a substituent selected from the group consisting of: 
halogen, hydroxy, lower alkoxy, Ca-Ce-cydoaikyl. (carbocyclic or heterocyclic) aryloxy. 
amino, substituted amino, lower alkoxy-carbonyl, lower alkoxy-lower alkoxy-carbonyl, 
(carbocyclic or heterocyclic) aryl-lower alkoxy-carbonyl, carbamoyl, and N-substituted 
carbamoyl; 

(iv) substituted amino; 

(V) tower alkoxy-carbonyl. lower alkoxy-lower alkoxy-carbonyl. (carbocyclic or heterocycito) 

aryl-k>wer alkoxy-carbonyl; 

(vi) carbamoyl and N-substituted carbamoyl; 

wherein, in each case, (carbocyclto or heterocyclic) aryl-lower alkoxy-carbonyl 
represents (phenyl-, naphthyl- or pyridyl)-lower alkoxy-carbonyl; 

wherein, in each case, (carbocycHc or heterocyclic) aryl-lower alkyl represents phenyl-, 
naphthyl- or pyridyi-lower alkyl; 

wherein, in each case, (carbocyclic or heterocyclic) aryl-oxy represents phenoxy, 
naphthyloxy, or pyridytoxy; 

wherein, in each case, (carbocyclk: or heterocyclic) aryl-tower alkanoyi represents 
(phenyl-, naphthyl- or pyridyl)-tower alkanoyi; 

wherein, in each case, the substituted amino group of substituted amino, of N- 
substituted carbamoyl, and of N-substltuted aminocarbonyl-oxy is (i) mono-substituted or. 
independently of one another, di-substituted by lower alkyl, by Ca-Ce-cycloalkyl. by CrCe- 
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cycloalkyWower alkyi, by (carbocyclic or heterocyclk:) aryl, by (carbocyclic or heterocyclic) 
aryl-lower alkyI, or is (ii) di-substituted by lower alkylene [which may be interrupted by O. 
S(0)n or NRo] or is di-substituted by lower alkylene which is condensed at two adjacent 
carbon atoms with a benzene ring, or is (iiQ mono-sutistituted or, in the second line, 
independently of one another, di-substituted by -CO-(0)v-R and the integer v is 0 or 1 ; 

wherein, in each case, the integer n is 0, 1 or 2; 

wherein, in each case, Ro represents hydrogen or lower alkyl; 

wherein, in each case, R represents hydrogen, lower alkyl. (carbocyclic or 
heterocyclic) aryl-lower alkyl, or lower alkyi which is substituted by halogen, by hydroxy, or 
by lower alkoxy. 

The invention relates especially to a new compound of formula (I) or a salt thereof in which 
alki represents a single bond or Ci-Ca-alkyiene: . 
alk2 represents a single bond or CrCa-alkylene; 

Ri represents hydrogen, lower alkyl or lower alkyl which is substituted by lower alkoxy- 
carbonyl; 

Ra represents a group selected from -NRi-CO-R, -NR1-SO2-R, -SO2-R, or -SOrNRrR. 
[R being lower alkyl. lower alkoxy-lower alkyl. phenyl, or naphthyl, and the group -N(R)(Ri) 
represents amino which is mono-substituted by lower alkyl or by lower alkoxy-lower alkyl. or 
which is di-substituted by lower alkyl or by Cz-Ce-alkylene {which may be interrupted by O or 
NRo, Ro being hydrogen or lower alkyl}!; 
(vi) carbamoyl; 

R3 represents hydrogen, lower alkyl which is unsubstituted or substituted by C3-C7- 
cycloalkyl. by phenyl, or by di-lower alkylamino, or represents Ca-CT-cycloalkyI, phenyl which 
is unsubstituted or is substituted by a substituent selected from the group consisting of: 
halogen, cyano, lower alkyl. lower alkoxy, hydroxy, and carbamoyl, or represents indazolyl; 

R4 represents hydrogen or lower alkyl which is unsubstituted or substituted by lower 
alkoxy-carbonyl; or 

R3 and R4 together represent lower alkylene which is condensed at two adjacent 
carbon atoms with a benzene ring; 

X represents phenylene which is unsubstituted or substituted by halogen, lower alkyl, 
halo-lower alkyl, lower alkoxy. or oxy-lower alkylene-oxy. or represents nahthylene; 

wherein the benzo ring A is unsubstituted or substituted a substituent selected from 
the group consisting of: halogen, nitro. amino, di-lower alkylamino, lower alkyl, lower alkoxy. 
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lower alkoxy-lower alkoxy, lower alkoxy-lower alkyi, di-(lower alkyi)*amino-iower alkyl. 
phenyl, and lower alkanoyl. 

The invention relates especially to a new compound of formula (1) or a salt thereof In which 
alki represents a single bond; 
alk2 represents a single bond or Ci-C3-alkylene; 
Ri represents hydrogen or fower alkyi; 
Ra represents 

(iv) a group selected from -CH(OH)-R, -CO-R, -NRi-CO-R, -NRt-SOrR. -NRrSOa-NRi-R, - 
SOrR. or -SOa-NRrR, [R being lower alkyI, halo-lower alkyI, phenyl, pyridyl. or naphthyl. Ri 
being as defined above, or the group -N(R)(Ri) represents amino which is mono-substituted 
by lower alky!, by hydroxy-lower alkyl. or by naphthyl, or which is di-substltuted by lower 
alkyI or by (^-Ce-alkylene {which may be Interrupted by 0 or NRo. Ro being hydrogen or 
lower alkyi}]; 

Ra represents phenyl which Is unsubstituted or is substituted by a substituent selected 
from the group consisting of: halogen, cyano. lower alkyl. lower alkoxy, and oxy-lower 
alkylene-oxy; 

R4 represents (i) hydrogen; 

X represents phenylene which is unsubstituted or substituted by halogen, lower alkyl, 
halo-lower alkyl. or lower alkoxy; 

wherein the benzo ring A Is unsubstituted or substituted by one or more substituents 
selected from the group consisting of 

halogen, lower alkyl, halo-lower alkyl, lower alkoxy, hydroxy, hydroxy-lower alkoxy, and 
lower alkoxy-lower alkoxy. 

The invention relates especially to a new compound of formula (I) or a salt thereof in which 
alki represents a single bond; 
alk2 represents a single bond or CrCa-alkylene; 
Ri represents hydrogen or lower alkyl; 
R2 represents 

fiv) a group selected from -NR1-CO-R, -NR,-SOrR. -NRi-SOrNRrR, -SO2-R. or -SOrNRr 
R. [R being lower alkyl, halo-tower alkyl, phenyl, pyridyl. or naphthyl, Rt being as defined 
below, or the group -N(R)(Ri) represents amino which is mono-substituted by lower alkyl, by 
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hydroxy-lower alkyi, or by naphthyl, or which is di-substituted by lower alkyl or by CrCe- 
alkylene {which may be Interrupted by O or NRo, Ro being hydrogen or lower alkyl}]; 

R3 represents phenyl which is unsubstituted or is substituted by a substituent selected 
from the group consisting oft halogen, cyano, lower alkyl, lower alkoxy, and oxy-lower 
alkylene-oxy; 

R4 represents (i) hydrogen: 

X represents phenylene which is unsubstituted or substituted by halogen, tower alkyl. 
or lower alkoxy; 

wherein the benzo ring A is unsubstituted or substituted by one or more substituents 
selected from the group consisting of 

halogen, lower alkyl. halo-lower alkoxy, tower alkoxy, hydroxy, hydroxy-lower alkoxy. and 
lower alkoxy-lower alkoxy. 

The invention relates especially to a new compound of formula (I) or a salt thereof in which 
alki represents a single bond; 
aiks represents a single bond or d-Cs-alkylene; 
R, represents hydrogen or lower alkyl; 
R2 represents 

(iv) a group selected from -NR1-CO-R, -NRrSOa-R. -NRrSOa-NRi-R. -SO2-R, or -SO2-NR1- 
R. [R being lower alkyl, halo-lower alkyl, phenyl, pyridyl. or naphthyl, Ri being as defined 
above, or the group -NCRXRi) represents amino which is mono-substituted by lower alkyl. by 
hydroxy-lower alkyl, or by naphthyl, or which is di-substituted by lower alkyl or by Ca-Ce- 
alkylene {which may be interrupted by O or NRo. Ro being hydrogen or lower alkyl}]; 

R3 represents phenyl which is unsubstituted or is substituted by a substituent selected 
from the group consisting oft halogen, cyano, lower alkyl, lower alkoxy. and oxy-lower 
alkylene-oxy; 

R4 represents (i) hydrogen; 

X represents phenylene which is unsubstituted or substituted by halogen, lower alkyl, 
or lower alkoxy; 

wherein the benzo ring A is unsubstituted or substituted by one or more substituents 
selected from the group consisting of 

halogen, lower alkyl. halo-lower alkoxy. lower alkoxy, hydroxy, hydroxy-lower alkoxy. and 
lower alkoxy-lower alkoxy. 
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The invention relates especially to a new compound of formula (I) or a salt thereof in which 
alki represents a single bon6; 
alk2 represents a single bond or d- or Cralkyiene; 
Ri represents hydrogen; 

Rz represents -SOrR or -SOz-NH-R and R being CrC4-alkyl, especially methyl; and, 
in each case; 

R3 represents Ca-CG-cycloalkyI, phenyl4ower alkyi, or phenyl which is unsubstituted or 
is substituted by halogen, hydroxy, or lower alkoxy; 
R4 represents hydrogen; and 

X represents 1 ,4-phenylene or 1 ,3-phenylene which is dt-substituted by oxy- 
methylene-oxy; 

wherein the benzo ring A is unsubstituted or substituted by CrC4-alkoxy. especially, 
methoxy, preferably In position 8 of the quinazoline ring. 

The invention relates especially to a new compound of formula (I) or a salt thereof in which 
alki and alks both represent a single bond; 
Ri is hydrogen; 
R4 is hydrogen; 
Xis 1,4-phenylene; 

R2 is CrCralkoxy, especially methoxy, and Ra is phenyl which is substituted by 
hydroxy, especially 3-hydroxy-phenyl; or 

Rz is Ci-C4-alkoxy-Ci*C4-alkoxy, especially 2-methoxy-ethoxy, or 1-piperidino; and 
Ra is phenyl; and 

the benzo ring A is unsubstituted or substituted in positton 8 of the quinazoline ring by 
CrC4-alkoxy, especially methoxy. 

The invention relates especially to a new compound of formula (i) or a salt thereof in which 
alki represents a single bond; 
alkz represents CrCa-alkylene; and 

Ra represents (iv) a group selected from -NH-SO2-R , -SOrR. or -SO2-NH-R, [R being 
CrC4-alkyl. or naphthyl, or the group -NH(R) represents amino which is mono-substituted by 
CrC4-alkyl. by hydroxy-Ci-C4*alkyl. or by naphthyl. or which is di-substituted by CrC4-alkyl 
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or by Cz-Ce-alkylene {which may be interrupted by O or NRo. Ro being hydrogen or C1-C4- 

all<yl}l; 

R, represents hydrogen; 

R3 represents phenyl which is unsubstituted or Is substituted by a substituent selected 
from the group consisting of: halogen, cyano. C,-C4-alkyl. C,-C4-alkoxy. and oxy- C-C*- 
alkylene-oxy: and 

R4 represents (i) hydrogen; 

X represents phenylene which is unsubstituted or substituted by halogen, C,-C4-alkyl. 
Ci-C4-alkoxy. lower alkoxy-tower alkyi; 

wherein the benzo ring A is unsubstituted or substituted by C,-C4-alkoxy, 

The invention relates especially to a new compound of formula (1) or a salt thereof in which 
alk, is a single bond and alkz represents methylene; and is -SOrNH-R and R is C-C*- 
alkyl, especially methyl; the benzo ring A is unsubstituted; and, in each case. 
R, is hydrogen; Ra is phenyl; R4 is hydrogen; X is 1 ,4-phenylene. 

The invention relates in particular to the novel compounds shown in the examples 
and to the modes of preparatton described therein. 

The invention relates to processes for the preparation of the compounds 
according to the invention. The preparation of new compounds of the formula (I) 
and their salts comprises, for example, 
(a) reacting a compound of formula (lla) or a salt thereof 




2. (lla) 



in which Z 1 represents a leaving group. 

with a compound of formula (lib) or a salt thereof 
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N 



I 



(lib) 



or 



(b) reacting a compound of formula (Ilia) or a salt thereof 




(Ula) 



in which Z2 is a leaving group 

with a compound of formula HN{R3)(FU) (IHb) or a salt thereof, 
and, if desired, converting a compound (I) obtainable according to the process or 
in another manner, in free form or in salt form, into another compound (I), 
separating a mixture of isomers obtainable according to the process and isolating 
the desired isomer and/or converting a free compound (I) obtainable according to 
the process into a salt or converting a salt of a compound (I) obtainable according 
to the process into the free compound (I) or into another salt. 

The reactions described above and below in the variants are carried out in a 
manner known per se, for example in the absence or, customarily, in the 
presence of a suitable solvent or diluent or a mixture thereof, the reaction, as 
required, being carried out with cooling, at room temperature or with warming, for 
example in a temperature range from about -80X up to the boiling point of the 
reaction medium, preferably from about -10° to about +200°C, and. if necessary, 
in a closed vessel, under pressure, in an inert gas atmosphere and/or under 
anhydrous conditions. The person skilled in the pertinent art is especially referred 
to the methods as outlined in the working examples based upon which the person 
skilled in the art is enabled to carry out the manufacture of the compounds of 
formula (I). 
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Salts of starting materials which have at least one basic centre, for example of 
the formula lllb, are appropriate add addition salts, while salts of starting 
materials which have an acidic group, for example of the formula (lib), are 
present as salts with bases, in each case as mentioned above in connection with 
con-esponding salts of the formula (I). 

A leaving group Z, or Z2. respectively, is, for example, reactive esterified hydroxy, 
or is R'-S(0)p- [the integer u being 0, 1 or 2 and R' being lower alkyi, halo-tower 
alkyi or aryl, such as methyl, trifluoromethyl or p-toluyl], or is lower alkoxy. 
Reactive esterified hydroxyl Z4 is in particular hydroxyl esterified with a strong 
inorganic acid or organic sulfonic acid, for example halogen, such as fluorine, 
chlorine, or bromine, sulfonytoxy. such as hydroxysulfonyloxy. halosulfonyloxy, 
for example fluorosuWonyloxy, Ci-Craikane-sulfonyloxy which is unsubstituted or 
substituted, for example by halogen, for example methane- or 
trifluoromethanesulfonyloxy, Cs-CTcycloalkanesulfonyloxy, for example 
cyclohexanesulfonyloxy, or benzenesulfonyloxy which is unsubstituted or 
substituted, for example by CrCValkyl or halogen, for example p-bromobenzene- 
or p-toluenesulfonyloxy. Preferred Z^ or Z2 is chloro. bromo or iodo. 
methanesulfonyloxy or trifluoromethanesulfonyloxy, or p-toluenesulfonyloxy. or 
methylthk> or methoxy. 

The reactions of process variants (a) and (b) are carried out. if necessary, in the 
presence of a base. Suitable bases are. for example, alkali metal hydroxides, 
hydrides, amides, alkanolates, carbonates, triphenylmethylides, di-lower 
alkylamides. aminoalkylamides or lower alkylsilylamides. naphthaleneamines. 
lower alkylamines, basic heterocycles. ammonium hydroxides, and carbocyclic 
amines. Examples which may be mentioned are sodium hydroxide, sodium 
hydride, sodium amide, sodium methoxide. sodium ethoxide, potassium tert- 
butoxide. potassium carbonate, lithium triphenylmethylide. lithium 
diisopropylamide, potassium 3-(aminopropyl)amide, potassium 
bis(trimethylsilyl)amide. dimethylaminonaphthalene, di- or triethylamine. or 
ethyldfisopropylamine. N-methylpiperidine. pyridine, benzyltrimethylammonium 
hydroxide, 1.5-diazabicyclo[4.3.0]non-5-ene (DBN) and 1,8-diaza- 
bicyclo[5.4.0]undec-7-ene (DBU). 
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The starting material of fomulae (lia). (lib). (Ilia), and (lltb) is essentially known or 
is accessible analogously to preparation processes known per se. 

Starting material of the formula (lla) is, for example, described, for example, in US 
Patent No. 5.064,833. 

The starting material of formula (lib) in which R2 represents N-acylated or N- 
aikylated amino, such as a group of formula -NRrCO-O-R, -NRrCO-R. -NRrCO- 
NRrR, -NRrS02-R,-NRrS02-NRrR. or N-substituted amino, is accessible, for 
example, by N-acylattng or by N*alkylating, respectively, a. preferably 
protected, compound of the formula NH(Ri)-alki-X-aik2-Z3 (lie) in which Z3 
represents a group which is convertable to Ra, such as amino, carboxy, or 
hydroxy. Conventional protecting groups may be used, for example, t- 
butoxycarbonyl which will be split off after the N-acylation or the N-alkylation, 
respectively. The starting material of formula (lib) in which Ra represents 
carbamoyl or N-substituted carbamoyl, or esterrfied carboxy. can be 
manufactured starting from a compound of formula (lie) in which Za represents 
carboxy. The esterification or amidation can be candied out in a manner known per 
se. Starting fom a compound of fonnula (He) in which Z3 is hydroxy, 
corresponding etherified or esterified derivattves are accessible using 
etherification or esterifactlon methods known in the art. 

The starting material of formula (Ilia) is accessible, for example, by selectively 
converting the 4-Zrgroup into a group which is desactivated, for example, by 
selectively hydrolyzing a compound of formula (lllc) 



or a salt thereof to form a corresponding 4-hydroxy-compound which is in the 
next step reacted with a compound of formula (lib) to introduce the corresponding 
side chain into position 2 of the quinazolin ring. Reactivation of the 4-position, for 
example, by reaction with a halogenating agent, such as POCI3. leads to 




(lla) 
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corresponding compounds of formula (Ilia). 

A compound according to the invention which is obtainable by the process can be 
converted into another compound according to the invention in a manner known 
per se. 

A compound according to the invention containing hydroxyl can be etherified by 
methods known per se. The etherification can be carried out, for example, using 
an ateohol, such as a substituted or unsubstttuted lower alkanol, or a reactive 
ester thereof. Suitable reactive esters of the desired alcohols are, for example, 
those with strong inorganic or organic acids, such as corresponding halides, 
sulfates, lower alkanesuifonates or substituted or unsubstituted 
benzenesulfonates, for example chlorides, bromides, iodides, methane-, 
benzene- or p-toluenesutfonates. The etherification can be carried out, for 
example, in the presence of a base, an alkali metai hydride, hydroxide or 
carbonate, or of an amine. (Conversely, corresponding ethers, such as lower 
alkoxy compounds, can be cleaved, for example, by means of strong acids, such 
as mineral adds, for example the hydrohalic acids hydrobromic or hydriodic acid, 
which may advantageously be present in the form of pyridinium halides. or by 
means of Lewis acids, for example halides of elements of main group III or the 
corresponding sub-groups. These reactions can be carried out, if necessary, with 
cooling or warming, for example in a temperature range from about -20'' to about 
100'C, in the presence or absence of a solvent or diluent, under inert gas and/or 
under pressure and, if appropriate, in a closed vessel. 

Compounds according to the invention containing hydroxymethyl groups can be 
prepared, for example, starting from compounds containing corresponding 
carboxyl or esterified carboxyl, corresponding compounds being reduced in a 
manner known per se, for example by reduction with a hydride which, if desired, 
may be complex, such as a hydride formed from an element of the 1st and 3rd 
main groups of the periodic table of the elements, for example borohydride or 
aluminohydride. for example lithium borohydride, lithium aluminium hydride, 
diisobutylaluminium hydride (an additional reduction step using alkali metal 
cyanoborohydride. such as sodium cyanoborohydride. may be necessary), and 
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atso diborane. 

If an aromatic structural component is substituted by flower) allcylthio (in S(0)n -R 
n is 0), this can be oxidised in a customary manner to corresponding (lower) 
alkanesulfinyl or -sulfonyl. Suitable oxidising agents for the oxidation to the 
sulfoxide step are, for example, inorganic peracids, such as peracids of mineral 
acids, for example periodic acid or persuHuric acid, organic peracids, such as 
appropriate percarboxylic or persutfonic acids, for example performic, peracetic, 
trifluoroperacetic or perbenzoic add or p-toluenepersuMbnic acid, or mixtures of 
hydrogen peroxide and acids, for example a mixture of hydrogen peroxide with 
acetic acid. 

The oxidation is commonly carried out In the presence of suitable catalysts, 
catalysts which can be mentioned being suitable acids, such as substituted or 
unsubstituted carboxylic acids, for example acetic acid or trifluoroacetic acid, or 
transition metal oxides, such as oxides of elements of sub-group VII, for example 
vanadium oxide, molybdenum oxide or tungsten oxide. The oxidation is earned 
out under mild conditions, for example at temperatures from about -60** to about 
+100*C. 

The oxidation to the sulfone step may also be carried out appropriately at low 
temperatures using dinrtrogen tetroxide as the catalyst in the presence of oxygen, 
just like the direct oxidation of (lower) alkylthio to flower) alkanesulfonyl. However, 
in this case the oxidising agent is customarily employed in an excess. 

If one of the variables contains amino, corresponding compounds of the formula 
fl). their tautomers or salts can be N-alkylated in a manner known per se; 
likewise, carbamoyl or radicals containing carbamoyl can be N-alkylated. The 
(aryl)alkylation is carried out. for example, using a reactive ester of an (aryl)C-(- 
Cyalkyl halide. for example a bromide or iodide. (aryOCi-C/alkylsulfonate. for 
example methanesulfonate or p-toluenesulfonate, or a di-CvCyalkyI sulfate, for 
example dimethyl sulfate, preferably under basic conditions, such as in the 
presence of sodium hydroxide solution or potassium hydroxide solution, and 
advantageously in the presence of a phase transfer catalyst, such as 
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tetrabutylammonium bromide or benzyltrimethylammonium chloride, where, 
however, stronger basic condensing agents, such as alkali metal amides, 
hydrides or alkoxides, for example sodium amide, sodium hydride or sodium 
ethoxide, may be necessary. Amino can also be acylated in a manner known per 
se. 

In compounds of the formula (I) which contain an esterified or amidated carboxyl 
group as a substituent, a group of this type can be converted into a free carboxyl 
group, for example by means of hydrolysis, for example in the presence of a 
basic agent, or of an acidic agent, such as a mineral acid. tert-Butyloxycarbonyl, 
for example, can furthermore be converted into carboxyl. for example in a manner 
known per se, such as treating with trihaloacetic acid, such as trifluoroacetic acid, 
and benzyloxycarbonyl can be converted into carboxyl. for example by catalytic 
hydrogenation in the presence of a hydrogenation catalyst, for example in the 
manner described below. 

Furthermore, in compounds of the formula (I) which contain a carboxyl group as a 
substituent, this can be converted into an esterified carboxyl group, for example, 
by treating with an alcohol, such as a lower alkanol. in the presence of a suitable 
esterifying agent, such as an acid reagent, for example an inorganic or organic 
acid or a Lewis acid, for example zinc chloride, or a condensing agent which 
binds water, for example a carbodlimide. such as N.N'-dicyclohexylcarbodiimWe, 
or by treating with a diazo reagent, such as with a diazo-lower alkane, for 
example diazomethane. This can also be obtained if compounds of the formula (I) 
in which the carboxyl group is present In free form or in salt form, such as 
ammonium salt or metal salt form, for example alkali metal salt form, such as 
sodium salt or potassium salt form, are treated with a reactive ester of a (Cv 
C7)alkyl halide, for example methyl or ethyl bromide or Iodide, or an organic 
sulfonic acid ester, such as an appropriate (C^-C7)alkyl ester, for example methyl 
or ethyl methanesulfonate or p-toluenesutfonate. 

Compounds of the formula (I) which contain an esterified carboxyl group as a 
substituent can be transesterified into other ester compounds of the formula (I) by 
transesterification. for example by treating with an alcohol, customarily a higher 



-60- 

appropriate alcohol than that of the esterified carboxyl group in the starting 
material, in the presence of a suitable transesterifying agent, such as a basic 
agent, for example an alkali metal (Ci-C7)alkanoate, (Ci*C7)alkanolate or alkali 
metal cyanide, such as sodium acetate, sodium methoxide, sodium ethoxide, 
sodium tert-butoxide or sodium cyanide, or a suitable acid agent, if appropriate 
with removal of the resulting alcohol, for example by distillation. Appropriate, so- 
called activated esters of the formula (I) which contain an activated esterified 
cartsoxyl group as a substituent may also be used as starting materials (see 
below), and these may be converted into another ester by treating with a (C^ 
C7)alkanol. 

in compounds of the formula (I) which contain the carboxyl group as a 
substituent, this can also first be converted into a reactive derivative, such as an 
anhydride, including a mixed anhydride, such as an acid halide, for example an 
acid chloride (for example by treating with a thionyl haiide, for example thionyl 
chloride), or an anhydride using a formic acid ester, for example a (Ci -C7)alkyl 
ester (for example by treating a salt, such as an ammonium or alkali metal salt, 
with a haloformic acid ester, such as a chloroformic acid ester, such as a (C-j- 
C7)alkyl ester), or into an activated ester, such as a cyanomethyl ester, a 
nitrophenyl ester, for example a 4-nitrophenyl ester, or a polyhalophenyl ester, for 
example a pentachlorophenyl ester (for example by treating with an appropriate 
hydroxyl compound in the presence of a suitable condensing agent, such as 
N,N*-dicyclohexyteart)odiimlde), and then a reactive derivative of this type can be 
reacted with an amine and in this way amide compounds of the formula (1) which 
contain an amidated carboxyl group as a substituent can be obtained. In this 
case, these can be obtained directly or via intermediate compounds; thus, for 
example, an activated ester, such as a 4-nitrophenyl ester, of a compound of the 
formula (I) containing a carboxyl group can first be reacted with a 1-unsubstituted 
imidazole and the 1-imidazolylcarbonyl compound obtained in this way brought to 
reaction with an amine. However, other non-activated esters, such as (Ci- 
C7)alkyl esters of compounds of the formula (I), which contain, for example. (C2- 
C3)alkoxycarbonyl as a substituent, can also be brought to reaction with amines. 
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If an aromatic ring contains a hydrogen atom as a substituent, the latter can be 
replaced by a halogen atom with the aid of a halogenating agent in a customary 
manner, for example brominated with bromine, hypobromic acid, acyl 
hypobromites or other organic bromine compounds, for example N- 
bromosuccinimide, N-bromoacetamide, N-bromophthalimide, pyridlnium 
perbromide, dioxane dibromide, 1 .3-dibronK)-5,5^imethylhydantoin or 2,4,4,6- 
tetrabromo-2,5-cyclohexanedien-1-one, or chlorinated with elemental chlorine, for 
example in a halogenated hydrocarbon, such as chloroform, and with cooling, for 
example from down to about -10** to about +100**C. 

If an aromatic ring in the compounds according to the invention contains an 
amino group, this can be dtazotized in a customary manner, for example by 
treating with a nitrite, for example sodium nitrite. In the presence of a suitable 
protonic add, for example a mineral acid, the reaction temperature 
advantageously being kept below about 5X. The diazonium group present in the 
salt form and obtainable in this way can be substituted by analogous processes, 
for examf^e as follows: by the hydroxyl group analogously to the boiling-out of 
phenol in the presence of water; by an alkoxy group by treating with an 
appropriate alcohol, energy having to be added; by the fluorine atom analogously 
to the Schiemann reaction in the thermolysis of corresponding diazonium 
tetrafluoroborates; by the halogen atoms chlorine, bromine or iodine and also the 
cyano group analogously to the Sandmeyer reaction in the reaction with 
corresponding Cu(l) salts, initially with cooling, for example to below about S^'C. 
and then heating, for example to about eo"" to about 150X. 

If the compounds of the formula (I) contain unsaturated radicals, such as (lower) 
alkenyl or (lower) alkynyl groups, these can be converted into saturated radicals 
in a manner known per se. Thus, for example, multiple bonds are hydrogenated 
by catalytic hydrogenation in the presence of hydrogenation catalysts, suitable 
catalysts for this purpose being, for example, nickel, such as Raney nickel, and 
noble metals or their derivatives, for example oxides, such as palladium or 
platinum oxide, which may be applied, if desired, to support materials, for 
example to carbon or calcium carbonate. The hydrogenation may preferably be 
carried out at pressures between 1 and about 100 at and at room temperature 
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between about -80** to about MCC, in particular between room temperature and 
about 100"C, The reaction is advantageously carried out in a solvent, such as 
water, a lower alkanol, for example ethanol, isopropanol or n-butanol, an ether, 
for example dioxane. or a lower alkanecarboxyiic acid, for example acetic add. 

Furthermore, in compounds of the formula (I) in which, for example, one of the 
aryl radicals contains hatogen, such as chlorine, halogen can be replaced by 
reaction with a substituted or unsubstituted amine, an alcohol or a mercaptan. 

The invention relates in particular to the processes described in the examples. 

Salts of compounds of the formula (I) can be prepared in a manner known per se. 
Thus, for example, acid addition salts of compounds of the formula (I) are 
obtained by treating with an acid or a suitable ion exchange reagent. Salts can be 
converted into the free compounds in a customary manner, and acid addition 
salts can be converted, for example, by treating with a suitable basic agent. 

Depending on the procedure and reaction conditions, the compounds according 
to the invention having salt-forming, in particular basic properties, can be 
obtained in free form or preferably in the form of salts. 

In view of the close relationship between the novel compound in the free form 
and in the form of its salts, in the preceding text and below the free compound or 
its salts may correspondingly and advantageously also be understood as 
meaning the corresponding salts or the free compound. 

The novel compounds including their salts of salt-forming compounds can also be 
obtained in the form of their hydrates or can include other solvents used for 
crystallization. 

Depending on the choice of the starting materials and procedures, the novel 
compounds can be present in the form of one of the possible isomers or as 
mixtures thereof, for example as pure optical isomers, such as antipodes, or as 
isomer mixtures, such as racemates, diastereoisomer mixtures or racemate 
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mixtures, depending on the number of asymmetric carbon atoms. For example, 
compounds of the fomiula (I) in which -alkr R2 or -NR3R4 have an asymmetric C 
atom. 

Racemates and diastereomer mixtures obtained can be separated into the pure 
isomers or racemates in a known manner on the basis of the physicochemical 
differences of the components, for example by fractional crystallization. 
Racemates obtained may furthermore be resolved into the optical antipodes by 
known methods, for example by recrystallization from an optically active solvent* 
chromatography on chiral adsorbents, with the aid of suitable microorganisms, by 
cleavage with specific immobilized enzymes, via the formation of inclusion 
compounds, for example using chiral crown ethers, only one enantiomer being 
complexed, or by conversion into diastereomeric salts, for example by reaction of 
a basic final substance racemate with an optically active acid, such as a 
carboxylic acid, for example tartaric or malic acid, or sulfonic acid, for example 
camphorsulfonic acid, and separation of the diastereomer mixture obtained in this 
manner, for example on the basis of its differing solubilities, into the 
diastereomers from which the desired enantiomer can be liberated by the action 
of suitable agents. The more active enantiomer is advantageously isolated. 

The invention also relates to those embodiments of the process, according to 
which a compound obtainable as an Intermediate in any step of the process is 
used as a starting material and the missing steps are carried out or a starting 
material in the forni of a derivative or salt and/or its racemates or antipodes is 
used or, in particular, formed under the reaction conditions. 

In the process of the present invention, those starting materials are preferably 
used which lead to the compounds described as particularly useful at the 
beginning. The invention likewise relates to novel starting materials which have 
been specifically developed for the preparation of the compounds according to 
the invention, to their use and to processes for their preparation, the variables 
alk,, alka, Ri , R2. R3. R4. and X having the meanings indicated for the preferred 
compound groups of the formula (I) in each case. 
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The invention lilcewise relates to pharmaceutical preparations which contain the 
compounds according to the Invention or pharmaceutically acceptable salts 
thereof as active ingredients, and to processes for their preparation. 

The pharmaceutical preparations according to the invention which contain the 
compound according to ttie invention or phamiaceutically acceptable salts tiiereof 
are those for enteral, such as oral, furthennore rectal, and parenteral 
administration to (a) wami-blooded animal(s). tiie phamiacological active 
ingredient being present on its own or together witti a pharmaceutically 
acceptable earner. The daily dose of the active ingredient depends on ttie age 
and the individual condition and also on the manner of administration. 

The novel phamiaceutical preparations contain, for example, from about 10 % to 
about 80%. preferably from about 20 % to about 60 %. of the active ingredient. 
Pharmaceutical preparations according to the invention for enteral or parenteral 
administration are, for example, those in unit dose fomis. such as sugar-coated 
tablets, tablets, capsules or suppositories, and furthennore ampoules. These are 
prepared in a manner known per se. for example by means of conventional 
mi)dng, granulating, sugar-coating, dissolving or lyophilizing processes. Thus, 
pharmaceutical preparations for oral use can be obtained by combining the active 
ingredient with solid carriers, if desired granulating a mixture obtained, and 
processing the mixture or granules, if desired or necessary, after addition of 
suitable excipients to give tablets or sugar-coated tablet cores. 

Suitable carriers are. in particular, fillers, such as sugars, for example lactose, 
sucrose, mannitol or sorbitol, cellulose preparations and/or calcium phosphates, 
for example tricalcium phosphate or calcium hydrogen phosphate, furthermore 
binders, such as starch paste, using, for example, corn, wheat, rice or potato 
starch, gelatin, tragacanth, methylcellulose and/or polyvinylpyrrolidone, if desired, 
disintegrants, such as the abovementioned starches, furthermore carboxymethyl 
starch, crosslinked polyvinylpyrrolidone, agar, alginic acid or a salt thereof, such 
as sodium alginate; auxiliaries are primarily glidants, flow-regulators and 
lubricants, for example silicic acid, talc, stearic acid or salts thereof, such as 
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magnesium or calcium stearate, and/or polyethylene glycol. Sugar-coated tablet 
cores are provided with suitable coatings which, if desired, are resistant to gastric 
juice, using, inter alia, concentrated sugar solutions which, if desired, contain gum 
arabic. talc, polyvinylpyrrolidone, polyettiylene glycol and/or titanium dioxide, 
coating solutions in suitable organic solvents or solvent mixtures or, for the 
preparation of gastric juice-resistant coatings, solutions of suitable cellulose 
preparations, such as acetylcelluiose phthalate or hydroxypropylmethylcellulose 
phthalate. Colorants or pigments, for example to identify or to indicate different 
doses of active ingredient, may be added to the tablets or sugar-coated tablet 
coatings. 

Other orally utillzable pharmaceutical preparations are hard gelatin capsules, and 
also soft closed capsules made of gelatin and a plasticizer, such as glycerol or 
sorbitol. The hard gelatin capsules may contain the active ingredient in the form 
of granules, for example in a mixture with fillers, such as lactose, binders, such as 
starches, and/or lubricants, such as talc or magnesium stearate, and. if desired, 
stabilizers. In soft capsules, the active ingredient is preferably dissolved or 
suspended in suitable liquids, such as fatty oils, paraffin oil or liquid polyethylene 
glycols, it also being possible to add stabilizers. 

Suitable rectally utilizable pharmaceutical preparations are. for example, suppositories, 
which consist of a combination of the active ingredient with a suppository base. Suitable 
suppository bases are, for example, natural or synthetic triglycerides, paraffin hydrocarbons, 
polyethylene glycols or higher alkanols. Furthermore, gelatin rectal capsules which contain 
a combination of the active ingredient with a base substance may also be used. Suitable 
base substances are, for example, liquid triglycerides, polyethylene glycols or paraffin 
hydrocarbons. 

Suitable preparations for parenteral administration are primarily aqueous solutions of an 
active ingredient in water-soluble form, for example a water-soluble salt, and furthermore 
suspensions of the active ingredient, such as appropriate oily injection suspensions, using 
suitable lipophilic solvents or vehicles, such as fatty oils, for example sesame oil, or 
synthetic fatty acid esters, for example ethyl oleate or triglycerides, or aqueous injection 
suspensions which contain viscosity-increasing substances, for example sodium 
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carboxymethyicellulose, sorbitol and/or dextran, and. if necessary, also stabilizers. 

The dose of the active ingredient depends on the warm-blooded animal species, the age 
and the individual condition and on the manner of administration. In the normal case, an 
approximate daily dose of about 10 mg to about 250 mg is to be estimated in the case of 
oral administration for a patient weighing approximately 75 kg . 

The following examples illustrate the invention described above; however, they are not 
intended to limit its extent in any manner. Temperatures are indicated in degrees Celsius. 

The following examples illustrate the invention. 
Abbreviations as used: 



HCI hydrochloric acid 

NaOH sodium hydroxide 

min minute(s) 

h hour(s) 

m.p. melting point 

FAB-MS Fast Atom Bombardment Mass Spectroscopy 

Rf retention factor on a thin layer chromatography plate 



Solvent Systems for Thin-Layer Chromatography: 



A1 


dichloromethane / methanol 


9:1 


A2 


dichloromethane / methanol 


19:1 


A3 


dichloromethane / methanol / ammonium hydroxide 90:10: 1 


B1 


toluene / ethylacetate 


1:1 


B2 


toluene / ethylacetate 


10:1 


B3 


toluene / hex£uies 


1:1 


B4 


toluene 




C1 


hexanes / ethylacetate 


4:1 
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C2 


hexanes / ethylacetate 


3:1 


C3 


hexanes / ethylacetate 


2:1 


C4 


hexanes / ethylacetate 


1:1 


D1 


dichloroethane / methanol / water / acetic acid 


170:26:3:1 


03 


toluene / ethanol / ammonium hydroxide 


90:20: 1 


El 


ethylacetate / ethanol / ammonium hydroxide 


6: 3: 1 



Example 1: 2.4-DiDhenylamino-auinazoline hydrochloride 




2-Chloro-4-phenylamino-quinazoline (7.671 g) and aniline (3.627 g) are heated up for 3 min 
to produce a melt which is dissolved in methanol. The product is obtained as its hydro- 
chloride salt upon addition of a slight excess of 4N HCI in dioxane. Recrystallization from 
isopropanol yields 2,4-diphenylamino-quina2oline hydrochloride, m.p. 319 - 320°C. 

The starting material can be prepared, for example, as follows: 

a) 2-Chloro-4-phenvlaminQ-Quinazoline 

A solution of 2,4-dichloro-quinazoline (15 g). N,N-diisopropyl-ethylamine (24.9 ml) and 
aniline (7.5 ml) in isopropanol (75 ml) is heated to reflux for 45 min. The cold reaction 
mixture is filtered and the filtrate is concentrated in vacuo. The residue is crystallized from 
diethylether- toluene (1:1) to give 2-chioro-4-phenylamino-quinazoIine, m.p. 194 - 196"C. 

b) 2.4-Dichloro-auinazoline 

N.N-Dimethylaniline (1 14.0 g) is added slowly to a solution of 1H.3H-quinazolin-2,4-dione 
(146.0 g) in phosphorousoxychloride (535.4 ml) while this mixture is heated up to 140*'C. 
After completion of the addition reflux is continued for 20 h , The reaction mixture is filtered 
and evaporated to give a residue which is added to ice and water. The product is extracted 
with dichloromethane and crystallized from diethylether and petroleum diethylether to yield 
2,4-dichloro-quinazoline, m.p. 115 - 116'C. 



wo 97/20822 



PCTAEP96/05066 



-68- 



Example 2: 2-(4-Methoxv-Dhenvlamino^4>phenvlamino-Quinazoline hydrochloride 

A mixture of 2-chloro-4-phenylamino-quinazoline (0.767 g) and 4-methoxy-aniline (0.493 g) 
is heated up for 3 min to produce a melt which is dissolved in isopropanol 
(10 ml), 4N HCI In dioxane (0.1 ml) is added. Crystallization yields 2-(4-methoxy- 
phenylamino)-4-phenylamino-quina20line hydrochloride, m.p. 296 - 297'C. 

Examples: 2-f4-Fluoro-Dhenvlamino)-4-Dhenvlamino<mina20line hydrochloride 

A mixture of 2-chloro-4-phenylamino-quina2Cline (0.307 g) and 4-fluoro-anlllne (0.144 ml) is 
heated for 2 min to produce a melt which is dissolved in isopropanol 
(4 ml). 4N HCI In dioxane (0.1 ml) is added. Crystallization yields 2-(4.fluoro-phenylamino)- 
4-phenylamino-quinazoline hydrochloride, m.p, 322 - 324**C. 

Example 4: 2-f4-Phenvl-DhenvlaminQM-Dhenvlamino-Quin azoline hydrochloride 

A mixture of 2-chloro-4-phenylamino-quinazoline (0.256 g) and 4-amino-biphenyl (0.21 1 g) 
is heated for 2 min to produce a melt which is dissolved in isopropanol 
(3 ml). 4N HCI in dioxane (0.1 ml) is added. Crystallization yields 2-(4-phenyl-phenylamino)- 
4-phenylamino-quinazollne hydrochloride, m.p. 306 - 30r*C. 

Examples: 2-[4"(N.N-DimethvlaminQVDhenvtaminoM-Dhenv lamino-Quinazoline 
dihydrochloride 

A mixture of 2-chloro-4-phenylamino-quinazoline (0.767 g) and 4-amino-N,N'dimethyl- 
aniline (0.545 g) is heated for 3 min to produce a melt which is dissolved in isopropanol (10 
ml). 4N HCI in dioxane (1 ml) is added. Crystallization yields 2-[4-(N,NHdimethylamino)- 
phenylamino)-4-phenyIamino-quinazorme dihydrochloride, m.p. 281 - 283**C. 

Example 6: 2»(3.4-DimethQXV-phenylamino^4-phenylamino -auina2orme hydrochloride 



A mixture of 2-chloro-4-phenylamino-quina2oline (0.380 g) and 3.4-dimethoxy-aniline (0.306 
g) is heated tor 2 min to produce a melt which is dissolved in isopropanol (5 ml), 4N HCI in 
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dtoxane (0.1 ml) is added. Crystallization yields 2-(3.4-dimelhoxy-phenylamino)-4- 
phenylamino-quinazoline hydrochloride, m.p. 250 - 25rC. 

Example?: 2-f4-fN.N.Diett^ianninoWDhe |nviamino1-4-phenvlamino-quinazoline 
dih ydrochlorlde 

A mixture of 2-chloro-4-phenylamino^uinazoline (0.767 g) and 4-amino-N.N-dielhyl-aniline 
(0.657 g) is heated for 2 min to produce a melt which is dissolved in acetonitrile (9 ml) and 
4N HCI in dioxane (1 ml). The precipitate is recrystallized from methanol and acetonitrile to 
yield 2-[4-(N,N-diethylamino)-phenylaminol-4-phenylamino-quinazoline dihydrochloride. m.p. 

209 - 2irC. 

Examples: 2-l4-rBenzvloyvVphenvtamino]-^-°>^e"v'a" ^'"°'°"'"^°''"^ 

A mixture of 2-chloro-4-phenylamino-quinazoline (0.380 g) and 4-benzyloxy-aniline (0.400 
g) is heated for 3 min to produce a melt which is dissolved in isopropanol (5 ml). 4N HCI in 
dioxane (0.1 ml) is added. Crystallization yields 2-l4-(benzyloxy)-phenylaminol-4- 
phenylamino-quinazollne hydrochloride, m.p. 225 - 227*C. 

Example 9: g-/4.Amino-DhflnYlaminoM-D henvlamino-Quinazoline dihydrochloride 

A solution of 2-(4-nitro-phenylamino)-4-phenylamino-quinazoline (0.536 g) in N.N-di- 
methylformamide (15 ml) is hydrogenated in the presence of Raney nickel (3 times 0.2 g) at 
ambient temperature and pressure. The catalyst is removed by filtration and the filtrate is 
concentrated in vacuo. The obtained residue is dissolved in isopropanol 
- methanol (1 :1) (10 ml) and treated with 4N HCI in dioxane (1 ml). Crystallization yields 2- 
(4-amino-phenylamino)-4-phenyiamino-quinazoline dihydrochloride. m.p. 311 -312»C. 

The starting material can be prepared, for example, as follows: 
2-(4-Nitro-Dhenvlamino)-4-phenvla mino-quinazoline 

A mixture of 2-chloro-4-phenylamino-quinazoline (0.51 1 g) and 4-nitro-aniline (0.332 g) is 
heated for 2 min to produce a melt which is dissolved in isopropanol (4 ml). 4N HQ in 
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dioxane (0.1 ml) is added. Crystallization yields 2-(4-nitro-phenylamino)-4-phenylamino- 
qutnazoline hydrochloride, m.p. 348-350*'C. 

Example 10: 2-f3-fN,N-Dimethylamino)*phenvlamlno]-4"phenvlaminQ'auinazoline 
dihydrochloride 

A mixture of 2-chloro-4-phenylamino<|uinazolir)e (0.384 g) and 3-amino-N,N-dimethyl- 
aniline (0.272 g) is heated for 3 min to produce a melt which is dissolved in isopropanol (4 
ml). 4N HCI in dioxane (1 ml) is added. Crystallization yields 2-[3-(N,N-dimethyiamino)- 
phenylamino]-4-phenylamino-quinazoline dihydrochloride, m.p. 280 - 283''C. 

Example 1 1 : 2-f4-(N.N-DiDroPVlamino)-phenvlamino1-4-Dhenylamino-auinazoline 
dihydrochloride 

A mixture of 2-chloro-4-phenylamino-quinazoline (1.40 g) and 4-amino-N,N-dipropyl-aniline 
(1 .37 g) is heated for 5 min to produce a melt which is dissolved in isopropanol (16 ml). 4N 
HQ in dioxane (1 .5 ml) is added. Crystallization yields 2-[4-{N,N-dipropylamino)- 
phenylamino]-4-phenylamino-quinazoline dihydrochloride, m.p. 270 - 272°C. 

The starting material can be prepared, for example, as follows: 

a) 4-Nitro-N.N-diDropvl-aniline 

A mixture of 4-fluoro-l-nitro-benzene (1 .41 g) and dipropyiamine (6.86 ml) is heated in an 
autoclave for 8 h to IBO^'C. The product is added to 2N aqueous NaOH and extracted with 
ethylacetate to yield 4-nitro-N,N<iipropyt-aniline as a yellowish oil, Rf (C3) 0.59. 

b) 4-Amino-N.N-diproDyl-aniline 

A solution of 4-nitro-N,N-dipropyl-anlline (2.2 g) in ethanol (50 ml) is hydrogenated in the 
presence of Raney nickel (3 times 0.5 g) at ambient temperature and pressure. The catalyst 
is removed by filtration and the filtrate is concentrated in vacuo to yield of 4-amino-N,N- 
dipropyl-aniiine as an oil, Rf (C3) 0.09. 



Example 12: 2-(4-Cvano-phenvlaminoM-Dhenvlamino-Quinazoline hydrochloride 
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A mixture of 2-chloro-4-phenylamino-quinazoline (0.51 1 g) and 4-amino-benzonitrile (0.315 
g) is heated for 2 min to produce a melt wtiich is dissolved in isopropanol 
(4 ml). 4N HCI in dioxane (0.1 ml) is added. Crystallization yields 2-(4-cyano-phenylamino)- 
4-phenylamino-quina2oline hydrochloride, m.p, 340 - 342*C. 

Example 13: 2-^-f2-PvridylaminoWDhe nYlaminQl-4-phenvtamlno-ouina2oline 
dihydrpchloride 

.. -. .••:?"''r--^-..V'*''««ww 

^ Am6(tureof2-chloro-4-phenylamino-qulnazoline(0.384g)and4--(2-pyridylamino)-aniline 
(0.334 g) is heated for 3 mIn to produce a melt which Is dissolved in isopropanol (4 ml). 4N 
HCI in dioxane (1 ml) is added. Crystallization yields 2-(4-{2-pyridylamino)-phenylamino]-4- 
phenylamino-quinazoline dlhydrochloride. m.p. 225 - 226''C. 

The starting material can be prepared, for example, as follows: 

4-(2-PyridvlaminG>-aniline 

A solution of N-(4-nitrophenyl)-2-pyridinamine (Annali di Chimia 1956, 46. 406) (5.38 g) in 
ethanol (100 ml) is hydrogenated in the presence of palladium on charcoal 5% (0,5 g) at 
ambient temperature and pressure. The catalyst is removed by filtration and the filtrate is 
concentrated in vacuo to yield 4-(2-pyridylamino)-aniline, m.p. 120 - 122'*C. 

Example 14: 2-[4>(Aminomethvh-Dhenvlamino]-4-Dhen ylamino-Quinazoline dihvdrochloride 

A solution of 2-(4-cyano-phenylamino)-4-phenylamino-quinazoline hydrochloride (5.42 g) in 
ethanol (20 ml) is hydrogenated in the presence of Raney nickel (0.3 g) at ambient 
temperature and pressure. The catalyst is removed by filtration and the filtrate is 
concentrated in vacuo. The residue is treated with 4N HCI in dioxane (2 ml) and crystallized 
from isopropanol and methanol to yield of 2-[4-(aminomethyl)-phenylamino]-4-phenylamino- 
quinazoline dihydrochloride. m.p. 320 - 322'^C. 



Example 15: 2- f3>rAminomethvl)-Dhenvlaminol-4-p henylamino-auinazoline dihvdrochloride 
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A solution of 2-(3-cyano-phenylamino)-4-phenyiamino-quinazoline hydrochloride (0.939 g) 
in ethanol (40 ml) is hydrogenated in the presence of Raney nickel (0.5 g) at ambient 
temperature and pressure. The catalyst Is removed by filtration and the filtrate is 
concentrated in vaojo. The residue is treated with 4N HCI in dioxane (3 ml) and crystallized 
from isopropanol and methanol to yield of 2-[3-(aminomethyl)-phenytamino]^*phenylamino- 
quinazoline dihydrochioride, m.p. 280 - 282''C. 

The starting material can be prepared, for example, as follows: 

2*(3-Cvano>phenvlamino)-4''phenylaminO'quinazoline hydrochloride 

A mixture of 2-chloro-4-phenylamino-quinazoline (0.770 g) and 3-amino-ben2onitrile (0.460 

g) is heated for 5 min to produce a melt which is dissolved in isopropanol 

(10 ml). 4N HCI in dioxane (0.1 ml) is added. Crystallization yields 2-(3-cyanO'phenylamino)- 

4-phenylamino-quinazoline hydrochloride, m.p. 326 - 328''C. 

Example 16: 2-(4-HvdroxV'Dhenvlamino)-4-Dhenvlamino-Quinazoline hydrochloride 

A solution of 2-[4-(phenylmethyloxy)"phenylamino]-4-phenylamino«quinazoline 
hydrochloride (2.1 S g) in ethanol (50 ml) is hydrogenated in the presence of palladium on 
charcoal 5% (0.6 g) at ambient temperature and pressure. The catalyst is removed by 
filtration and the filtrate Is concentrated in vacuo. The residue is crystallized from 
isopropanol and methanol to yield 2-(4-hydroxy-phenylamino)-4-phenylamino-quinazollne 
hydrochloride, m.p. 309 - 310^C. 

The starting material can be prepared, for example, as follows: 

2-[4-(Phenvlmethyloxv)'Dhenvlamino]-4-phenvlaminO'auina20line hydrochloride 
A mixture of 2-chloro-4-phenylamino-quinazoline (1,28 g) and 4-benzyloxy-aniline (1 .33 g) is 
heated for 5 min to produce a melt which is dissolved in isopropanol (1 5 ml). 4N HCI in 
dioxane (0.2 ml) is added. Crystallization yields 2-[4-(phenylmethyloxy)-phenylamino]*4- 
phenylamino-quinazoline hydrochloride, m.p. 225 - 226''C. 



Example 17: 2-f4-f3-CyclQhexvi-Dropvloxv)-phenvlamino1-4-phenvlamino-Quina2oline 
hydrochloride 
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A suspension of 2-(4-hydroxy-phenylamino)-4-phenylamino-qutnazoline hydrochloride (292 
g). 3-iodopropyl-cyclohexane (EP 518,426) (0.212 g). and potassium carbonate (0.221 g) in 
acetonltrile (20 ml) Is heated to reflux for 5 h. The faction mixture is filtered and the filtrate 
concentrated in vacuo. The residue is added to 2N NaOH and extracted with ethyiacetate. 
The crude product is treated with 4N HCI in dioxane and crystallized from isopropanol and 
acetonltrile to yield 

2-[4.(3^yclohexyl-propyloxy)-phenylamino}-4-phenylamino-quinazoline hydrochloride. m.p. 
223 - 224*^0. 

Example 18: 2.4-Di>f4-methQxv-Dhenvtamlno)-auinazoline hydrochloride 

A mixture of 2-chloro-4-(4-methoxy-phenylamino)-quinazoline (0.50 g) and 4-methoxy- 
aniline (0.28 g) is heated for 4 min to produce a melt which is dissolved in isopropanol (5 
ml). 4N HCI in dioxane (0.1 ml) is added. Crystallization yields 2,4-di-(4-methoxy- 
phenylamino)-qulnazoline hydrochloride, m.p. 282 - 284''C. 

The starting material can be prepared, for example, as follows: 

2-Chloro-4-f4-methoxV"phenylaminoVQuinazoHne 

A solution of 2,4-dichloro-quinazoline (4.0 g), N.N-diisopropyi-ethylamine (6.6 ml) and 4- 
methoxy-aniline (2.5 g) in isopropanol (20 ml) is heated to reflux for 20 min. The reaction 
mixture is concentrated in vacuo and the residue is added to 2N sodium bicarbonate and 
extracted with ethyiacetate. Crystallization from toluene gives 2-chloro-4-(4-methoxy- 
phenylamino)-quinazoline. m.p. 150 - 152**C. 

Example 19: 2-(4-Cyano-Dhenvlamino)-4-(3'methoxy-phenvlamino)-auinazoline 
hydrochloride 

A mixture of 2-chloro-4-(3-methoxy-phenylamino)-quinazoline (0.429 g) and 4-amino- 
benzonitrile (0.236 g) is heated for 3 min to produce a melt which is dissolved in isopropanol 
(4 ml). 4N HO! in dioxane (0.1 ml) is added. Crystallization yields 2-(4-cyano-phenylamino)- 
4-(3-methoxy-phenylamino)-quinazoline hydrochloride, m.p. 274 - 276'*C. 
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The starting material can be prepared, for example, as follows: 
2-Chloro-4-f3-methoxV'Phenvlamino)-Quina2oline 

A solution of 2,4-dichloro-quinazoltne (6.0 g),'N,N-dlisopropyi-ethylamine (9.95 ml).and 3- 
methoxy-aniline (3.68 ml) in isopropanol (30 ml) is heated to reflux for 
30 min. The reaction mixture Is concentrated in vacuo and the residue is added to 2N NaOH 
and extracted with ethylacetate. Crystallization from toluene gives 2-chloro-4-(3-methoxy- 
phenylamino)-quina2oline, m.p. 176- 178*C. 

Example 20: 2-r4-fN.N>Diethvtamino^Dhenylamino1'4'f3*methQxv-Dhenylamino)> 
ouinazoline dihvdrochloride 

A mixture of 2-chloro-4-(3-methoxy-phenylamino)-quinazoline (0.286 g) and 4-amino-N,N- 
diethyl-aniiine (0.214 g) is heated for 3 min to produce a melt which is dissolved in 
isopropanol (3 ml) and 4N HCI in dioxane (1 ml). The precipitate is recrystallized from 
isopropanol and diethylether to yield 2-[4-(N,N-diethylamino)-phenyiaminoH-(3-methoxy- 
phenylamino)-quinazoiine dihydrochioride» m.p. 239 - 241^*0. 

Example 21: 2"(4-Cvclohexvl-Dhenvlamino)-4>(3-methoxy-phenylamino)-auinazoline 
hvdrochloride 

A mixture of 2-chloro-4-(3-methoxy-phenylamino)-quina2oline (0.286 g) and 4-cyclohexyl- 
aniline (0.228 g) is heated for 3 min to produce a melt which is dissolved in isopropanol (3 
ml) and 4N HCI in dioxane (0.1 ml). Recrystallisation from isopropanol and diethylether 
yields 2-(4-cyclohexyl-phenylamino)-4-(3-methoxy-phenylamino)-quinazoline hydrochloride, 
m.p. 240 - 242°C. 

Example 22: 2-(4-Methoxv-phenvlamino)>4-(3-methQxv'Dhenvlamino)-quinazoline 
hydrochloride 

A mixture of 2-chloro-4-(3-methoxy-phenylamino)-quinazoline (0.286 g) and 4-methoxy- 
aniline (0.160 g) is heated for 3 min to produce a melt which is dissolved in isopropanol (3 
ml) and 4N HCI in dioxane (0.1 ml). Crystallization from isopropanol and diethylether yields 
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2-(4-methoxy-phenyJainino)-4-(3-methoxy-phenylamino)-quinazoline hydrochloride. m.p. 
271 - Z7rC. 

Example 23: 2-f4.fAminome th Yi).phenvlarn 8no l-4-r3.inetho)(v-phenvlarnirio)-quinazoline 
dihydrochloride 

A solution of 2-(4-cyano-phenytamino)-4-(3-methoxy-phenylamino)-quinazoline 
hydrochloride (0.38 g) in ethanol (20 ml) Is hydrogenated in the presence of Raney nickel 
(0.2 g) at ambient temperature and pressure. The catalyst is removed by filtration and the 
filtrate is concentrated in vacuo. The residue is dissolved in methanol and treated with 4N 
HCI in dioxane (1 ml) and crystallized from isopropanol and methanol to yield 2-[4- 
(aminomethyl)-phenylamino]-4.(3.methoxy-phenylamino)-quinazoline dihydrochloride, m.p. 

215- 217-0. 

Example 24: 9./4-N.N-Diethvlamin».nhefivlam inn\.4.f4-methoxv-nhBnvlamino)-quinazolipe 
dihydrochloride 

A mixture of 2-chloro-4-(4-methoxy-phenylamino)-quinazoline (0.429 g) and 4-amino-N,N- 
diethyl-aniline (0.320 g) is heated for 3 min to produce a melt which is dissolved in 
isopropanol (5 ml) and 4N HCI in dioxane (1 mO- Crystallization from isopropanol and 
acetonitrile yields 2-(4-N,N-diethylamino-phenylamlno)-4-(4-methoxy-phenylamino)- 

quinazoline dihydrochloride. m.p. 238 - 240''C. 

Example 25: 2-f4-fN.N-Diprnnvlamino^p hflnylamino]-4-(4-methoxv-phenvl9mlp9)- 
Quinazoiine dihvdrochloride 

A mixture of 2-chloro-4-(4-methoxy-phenylamino)-quinazoline (0.57 g) and 4-amino-N.N- 
dipropyl-aniline (0.50 g) is heated for 4 min to produce a melt which is dissolved in 
isopropanol (6 ml). 4N HCI in dioxane (1 mQ is added. Crystallizatibn from isopropanol and 
acetonitrile yields 2-(4-(N,N-dipropylamino)-phenylamino]-4-(4-methoxy-phenylamino)- 
quinazoiine dihydrochloride, m.p. 246 - 248''C. 



Example 26: 2.M-CvclohexY'-phenvlamin n^-4.U-methoxv-Phenvlamino)-quinazoline 
hydrochloride 
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A mixture of 2-chloro-4-(4-methoxy-phenylamino)-quina2oline (0.343 g) and 4-cyclohexyl- 

aniline (0,274 g) is heated for 3 min to produce a melt which is dissolved in Ssopropanol (4 

ml) and 4N HCI in dioxane (0.1 ml), Recrystallisation from Isopropanol and diethylether 

yields 2-(4-cyclohexyl-phenylamino)-4-(4-methoxy-phenylamino)-qiiinazollne hydrochloride, 
m.p. 301 - 302**C. 

Example 27: 2'(4-Hvdroxv>Dhenvlamin oMW4-methQxv-DhenvlaminQ^-qi iinaynlinp 
hydrochloride 

A solution of 2'[4-{phenylmethyloxy)-phenylamino}-4-{4-methoxy-phenylamino)-quinazoline 
hydrochloride (0.582 g) in methanol (20 ml) is hydrogenated in the presence of palladium on 
charcoal 5% (0.12 g) at ambient temperature and pressure. The catalyst is removed by 
filtration and the filtrate is concentrated in vacuo. The residue is crystallized from 
isopropanol and methanol to yield 2-(4-hydroxy-phenylamino)-4-(4-methoxy-phenylamino)- 
quinazoline hydrochloride, m.p, 256 - 258*C. 

The starting material can be prepared, for example, as follows: 

244-(Phenvlmethvloxv Vphenvlaminol-4'f4-methoxv-phenvlamino)-quinazoline hvdrochloride 
A mixture of 2-chloro-4-(4-methoxy-phenylamino)-quina2oline (0.571 g) and 4-benzyloxy- 
aniline (0.517 g) Is heated for 3 min to produce a melt which is dissolved in isopropanol (6 
ml). 4N HCI in dioxane (0.1 ml) is added. Crystallization yields 2-(4-(phenylmethyloxy)- 
phenylamino]-4-(4-methoxy-phenylamino)-quinazoline hydrochloride, m.p. 272 - 273**C. 

Example 28: 2-r4-f2-Pvri dvlamino^-phenvlamino]-4-(4-methoxy>phenvlamino)-quinazoline 
dihvdrochloride 

A mixture of 2-chloro-4-(4-mettioxy-phenylamino)-quina2oline (0.256 g) and 4-(2- 
pyridylamino)-aniline (0,280 g) is heated for 3 min to produce a melt which is dissolved in 
isopropanol (4 ml). 4N HCI in dioxane (1 ml) is added. Crystallization from methanol and 
isopropanol yields 2-[4-(2-pyridylamino)-phenylamino]-4-(4-methoxy-phenyiamino)- 
quinazoline dihydrochloride, m.p. 240 - 242*'C. 
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Example 29: 2-f4'fN.N'DimethvlarTOno^phenvlaminoM>f4'methoxv*phenvlaniino)- 
Quinazoline dihvdrochloride 

A mixture of 2-chloro-4-(4-methoxy-phenylamino)-qutnazoline (0.429 g) and 4-amino-N,N- 
dtmethyi-aniline (0.273 g) is heated for 3 min to produce a melt which is dissolved in 
isopropanol (5 ml). 4N HCI in dioxane (1 ml) is added. Crystallization yields 2-[4-(N,N* 
dimethylamino)-phenylamino]-4''(4-methoxy-phenylamino)-quinazoline dihydrochloride. m.p. 
228 - 230'C. 

Example 30: 2'f4-fPiDeridin-1-vl)-phenylamino]-4-phenylamino-Quinazoiine dihvdrochloride 

A mixture of 2-chloro-4-phenylamino-quina2oline (0.18 g) and N-(4-aminophenyl)-piperidine 
(0.164 g) is heated for 3 min to produce a melt which is dissolved in isopropanol (4 ml), 4N 
HCI in dioxane (1 ml) is added. Recrystallization from ethanol and diethylether yields 2-[4- 
(piperidin*1-yl)*phenylamino]-4-phenylaminO'quinazoline dihydrochloride, Rf (A1) 0.64. 

Example 31: 2-f4'(Benzyloxy)-phenylaminoM-(3-methoxy-Dhenvlamino)-auinazoline 
hvdrochloride 

A mixture of 2-chloro-4-(3-methoxy-phenylamino)-quinazoline (1.99 g) and 4-benzyloxy- 
aniline (1 .80 g) is heated for 3 min to produce a melt which is dissolved in isopropanol (6 
ml). 4N HCI in dioxane (0.1 ml) is added. Crystallization from isopropanol and diethylether 
yields 2-{4-(benzyloxy)-phenylaminoJ-4-(3-methoxy-phenylamino)-quinazoline hydrochloride, 
m.p. 206 - 207**C. 

Example 32: 2-(4-Hvdroxv-Dhenvlamino)'4-f3-methoxv-phenvlamino)'quinazoline 
hvdrochloride 

A solution of 2-[4-(benzyloxy)-phenylamino]-4-(3-methoxy-phenylamino)-quina20line 
hydrochloride (1.80 g) in methanol (50 ml) is hydrogenated in the presence of palladium on 
charcoal 5% (0.36 g) at ambient temperature and pressure. The catalyst is removed by 
filtration and the filtrate is concentrated in vacuo. The residue is crystallized from methanol 
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and acetonitrile to yield 2-(44iydroxy-phenylamino)-4-(3-methoxy-phenylamino)-<}uinazoline 
hydrochloride, m.p. 281 - 283**C. 

Example 33: 2-r3-rN.N-Di methvlamino)-DhenvlaminoM-(3-methoxv-Dhenvla 
Quinazoline dihvdrochloride 

A mixture of 2-chloro-4-{3-methoxy-phenylamino)-quinazollne (0.57 g) and 3-amino-N,N- 
dimethyl-aniline (0.35 g) is heated for 4 min to produce a melt which is dissolved in 
isopropanol (6 ml). 4N HQ in dioxane (1 ml) is added. Crystallization yields 2-^-(N.N- 
dimethylamino)-phenylamino]-4-(3-methoxy-phenylamino)-qulna20llne dihydrochloride, m.p. 
197-199-C. 

The following compounds are prepared, for example, in an analogous manner: 

Example 34: 2-(4-Chloro-phenvlamino)-4-Dhenvlamino-quinazoline hydrochloride 
M.p.325 - 326*C, 

Example 35: 2-(4-Methvl-phenvlamino^4'Phenylamino-quinazoline hydrochloride 
M.p. 294 - 296''C. 

Example 36: 2-(3-Methoxv-phenvlamino)-4-phenytamino-Quinazoline hydrochloride 
M.p. 298 - 299**C. 

Example 37: 2-(2-Methoxy-phenvlamino)-4-phenylaminO'quina2oline hydrochloride 
M.p. 256 - 258^0. 

Example 38: 2-f4-Nitro-phenylamino)-4-phenylamino-auinazoline hydrochloride 
M.p. 348 - 350*^0. 

Example 39: 2.4-Di-f3-methoxy-phenvlamino)-auina20line hydrochloride 
M.p. 232 - 233*C. 

Example 40: 2«f4-fBenzyloxy)-phenylamino]-4-(4-methoxv-phenyiamino^-quina2Qllne 
hydrochloride 



wo 97/20822 



PCT/EP96/05066 



-79- 



M.p. 272 - 273X. 

Example 41: 2-f4-(Aminomethvn-DhenY 'aminQl-4-(4-methoxv-Dhenvlamino)' 
Quinazoline dihvdrochioride 
M.p.308-3irC. 

Example 42: 2-[4'fPiperidin-1-vft>DhenY taminoV4-f3-methQxv-Dhenvlamino^ 
quinazoline hydrochloride 

M.p. 230 - 233X. 

Example 43: 2-f4-(PtDeridin-1-vn«Dhen ytaminQM>(4-methoxv-phenvlamino)> 
qumazoline hydrochloride 

M.p. 282 - 285"a 

Example 44: N-Methvl-f4-f4-phenylamino-auina2o lin-2-vlamino)-phenvll-methane 
sulfonamide hydrochloride 

A solution of 2-chloro-4-phenylamino-quinazoline (0.92 g) (prepared as described in 
Example 1a and N-methyl-{4-aminophenyl)-methanesulfonamide (0.80 g) (prepared as 
described in Tetrahedron Letters 1992, 33, 8011) in 10 ml of isopentylalcohol Is stirred 
under nitrogen at 170 for 15 min in a sealed vessel. The warm reaction mixture is diluted 
with 10 ml ethanol and the hydrochloride salt which is crystallizing on cooling, is filtered off 
to yield N-methyl-[4-(4-phenylamino-quinazoIin-2-ylamino)-phenyl]-methanesulfonamide 
hydrochloride as light yellow crystals melting at 259 - 263''C; Rf (A2) 0.1 1 . 

Example 45: N-2-f4-(4-Methyl-Diperidine-1-sultonvlm ethyn-Dhenvll-N-4-phenvl-quinazoline- 
2.4'diamine hydrochloride 




H 
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In a procedure analogous to that of Example 44 2-chloro-4-phenylamino-quinazoline (0.312 
g) and N-(4-methyl-plperidine-1-sulfonylmethyl)-phenyiamine (0.36 g) are reacted together 
to give after recrystaiilsatlon from dbttethylfonnamide and diethylether N-2-[4-(4-methyl- 
piperidlne-1-suHbnylmethyl)-phenyl)-N-4-phenyl*quinazollne-2,4-diamlne hydrochloride as 
yellow crystals melting at 234 - 238»C; Rf (A2) 0,14; FAB-MS: (M+H)+ = 488. 

The starting material can be prepared, for example, as follows: 

a) 4-Methvl- 1 •(4-nitro-t)enzylsulfony»-DiDer{dine 

A solution of (4-nitrophenyl)-methanesulfonylchloride (3.54 g) (prepared as described in J. 
Am. Chem. Soc. 1937,59,1 837) in dichloromethane (50 ml) is added to a solution of 4- 
methyl-piperidine (3.8 ml) in 25 ml of dichloromethane at 0 - 5*C and the reaction mixture is 
stirred for 20 h at room temperature. The solvent is evaporated and the residue is dissolved 
in ethylacetate (100 ml) and washed with water. The organic layer Is dried, concentrated 
and the crude product is recrystallised from ethylacetate and diethylether to yield 4-methyl- 
1.(4-nitro-benzylsulfonyl)-piperidine as white crystals melting at 136 • 138"'C; Rf (B1) 0.54. 

b) 4-f4-methvl-Dioeridine-1-sulfonvlmethvn-Dhenvlamine 

A solution of 4-methyl-1-(4-nitro-phenylmethanesulfonyl)-piperidine (3.8 g) in methanol (300 
ml) is hydiogenated over 5% palladium on carbon (0.75 g) at 3 atm. and 25'*C for 2 h. The 
reaction mixture is filtered, partly concentrated and crystallized by the addition of 
diethylether to yield 4-(4-methyl-piperidine-1-sulfonylmethyl)-phenylamine, melting at 138 - 
139»C:Rf(B1)0.39. 

Example 46: N-2-f4-(N-Methvl-DiDerazine-1-sulfonvlm flthyi^-Dhenvl1-N-4-Dhenvl-Quina2oline- 
2.4-diamine dihydrochloride 

In a procedure analogous to that of Example 44 2-chloro-4-phenylamino-quinazoline (0.228 
g) and N-[N-methyl-piperazinyl-(4-aminophenyl)]-methanesulfonamide monohydrochioride 
(0.3 g) are reacted together to give N-2-(4-(N-methyi-piperazine-1-sulfonylmethyl)-phenyl]- 
N-4-phenyl-quinazoline-2,4-diamine dihydrochloride as yellow crystals melting at 206 - 
209°C: Rf (A2) 0.05. 
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The starting material can be prepared, for example, as follows: 

a) i-Methvl-4-r4-nitro-Dhenvlm ethanesulfonvl>-piperazine 

In a procedure analogous to that of Example 45a {4-nitrophenyl)-methanesulfonylchloride 
(3.54 g) and 4-methyl-plperazine (3.6 ml) are reacted together to give 

1- Methyl-4-(4-nitro-phenyl-methanesulfonyl)-piperazine melting at 189 - 192'C; Rf (D3) 

0.39. 

b) 4-f4-methvl-p i perazlne-i-sulfonvlmP thyl)-phenvlamine 

In a procedure analogous to that of Example 45b l.Methyl-4-(4-nitro-phenylmethane- 
sulfonyl)-plperazine (4.35 g) is hydrogenated over 5% palladium on carbon (0.8 g) to yield 
4-(4-methyl-piperazine-1-sulfonylmethyl)-phenylamine , melting at 136 - 137»C. After 
addition of 1 equivalent of HCI to a methanoiic solution of the free base 4.(4-methyl- 
piperazine-1-sulfonylmethyl)-phenylamine monohydrohloride is crystallized, melting at 167 - 
169°C; Rf (D3)0.30. 

Example 47: N-2-f4-fMorpholine-4-sulfonvl m fithvl\-ohenvn.N-4-phenvl-quinazolin9-2 . 4- 
diamine hydrochloride 

In a procedure analogous to thai of Example 44 2-chloro-4-phenylamino-quinazoline (0.18 
g) and 4-(morpholine-4-sulfonylmethyl)-phenylamine (0.19 g) are reacted together to give N 

2- (4-(morpholine-4-sulfonylmethyl)-phenyl]-N-4-phenyl-quinazoline-2.4-diamine 

hydrochloride as yellow crystals melting at 268 - 272«C; Rf (A2) 0.22. 
The starting material can be prepared, for example, as follows: 
a) 4-(4-Nitro-Dhenvlmethanesulfonv» -morDholine 

In a procedure analogous to that of Example 45a (4-nitrophenyl)-methanesulfonylchloride 
(5.0 g) and morphoUne (4.06 g) are reacted together to give 4-(4-nitrophenyl- 
methanesulfonyl)-morpholine melting at 171 - 1 72»C; Rf (A2) 0.65. 



b) 4-fMorDholine-4-sulfonvl methvn-Dhenvlamine 
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In a procedure analogous to that of Example 45b 4-(4-nitro-phenylmethanesulfonyl)-- 
morpholine (5.32 g) is hydrogenated over 5% palladium on carbon (0.5 g) to yield 4- 
(morpholine-4-sulfonylmethyl)-phenylamlne, melting at 166 - 16rC; Rf (A2) 0.47, 

Example 48: N.N-Dimethvl-r4-/4'Dhenylamlno-Qulnazolin-2-vtamino)-phenyn-methan- 
esulfonamide hydrochloride 

A solution of 2-chloro-4-phenylamino<quinazoline (0.32 g) (prepared as described In 
Example la and N,N-dimethyl-[4-amino-phenyl]-methanesulfonamide (0.29 g) (prepared as 
described in the GB 82-16526) in 5 ml of isopentylalcohol is stinred under nitrogen at 155*^0 
Ibr 10 min In a sealed vessel. The crude product, which is crystallizing on cooling, is filtered 
off, redissolved in ethylacetate and aqueous sodium carbonate solution and extracted with 
ethylacetate. The organic extracts are dried and concentrated and the solid residue is 
titurated with diethylether to give 0.3 g of N.N-dimethyl-{4-phenylamino-quinazolin-2- 
ylamino)-phenyl]-methanesulfonamide as light yellow crystals melting at 247 • 249*'C; Rf 
(A2) 0.24. Recrystallisation from methanolic HCI and diethylether yields N,N-dimethyl-[4-(4- 
phenylamino-quinazolin'2-ylamina)-phenylJ-methanesulfonamide hydrochloride as light 
yellow crystals melting at 257 - 260°C. 

Example 49: N'f2-Methoxy-ethyi)'[4"(4-phenylaminO'auinazolin-2-vlamino)-Dhenyl]- 
methanesulfonamide hydrochloride 

In a procedure analogous to that of Example 44 2-chloro-4-phenylamino-quinazoiine (0.18 
g) and N-(2-methoxy-ethyl)-(4-amino-phenyl)-methanesulfonamide (0/184 g) are reacted 
together to give N-(2-methoxy«ethyi)-[4*(4-phenylamtno-quinazolin-2-ylamino)-phenyl]* 
methanesulfonamide hydrochloride of as coloriess crystals melting at 266 - 270^*0; Rf {A2) 
0.18. 

The starting material can be prepared, for example, as follows: 
a) N'(2-Methoxv-ethyn-f4'nitrO"PhenvH-methanesulfonamide 

In a procedure analogous to that of Example 45a (4-nitro-phenyl)-methanesulfonylchloride 
(5 g) and 2-methoxy-ethylamine (3.5 g) are reacted together to give N-{2-methoxy-ethyl)-(4- 
nitro-phenyl)-methanesulfonamide melting at 91 - 92''C; Rf (A2) 0.49. 
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b) N-f2-Methoxv-ethvl^f4-amino-Dhen vl^>methanesulfonamide 
In a procedure analogous to that of Example 45b N-(2-methoxy-ethyl)-(4-nitro-phenyl)]. 
methanesulfonamide (5 g) is hydrogenated over 5% palladium on carbon to yield N-(2- 
methoxy-ethyl)-(4-amino-phenyl)-methanesulfonamide melting at 78 - 80*C; Rf (A2) 0.23. 

Example 50: 2-f4-fEthanesuH6nvlmethylVDhenvlamino)-4-phenvlamino<iuinazoline 
hydrochloride 

In a procedure analogous to that of Example 44 2-chloro-4-phenylamino-quinazoline (0.563 
g) and 4-ethanesulfonylmethyl-phenylamine (prepared as described in /. Farbenind. 
1934, 623883) (0.368 g) are reacted together to give 2-[4-(ethanesulfonylmethyl)- 
phenylamino]-4-phenylamino-quinazoline hydrochloride of as colortess crystals melting at 
260**C with decompostion; Rf (A2) 0.18, FAB-MS: (M+H)+ 419. 

Example 51: N-M44'(4-Methoxv-Dhenylamino)-Quinazolin-2- vlaminoVben2vlV- 
methanesulfonamide hydrochloride 

A suspension of 2-(4-(aminomethyl)-ph€nylamino]-4-(4-methoxy-phenyiamino)-quinazoline 
(Example 23) (0.41 g) and methanesulfonyl chloride (0.095 ml) in dichloromethane -dioxane 
(1 :1) (10 ml) is stirred at ambient temperature for 16 h. The precipitate is collected by 
filtration and treated with 4N HCI in dioxane (1 ml) to give N-{4-{4-(4-methoxy-phenylamino)- 
quinazolin-2-ylamino]-benzyl}-methanesulfonamide hydrochloride, m,p. 275 - 277*'C. 

The starting material can be prepared, for example, as follows: 

a) 2-f4-(Aminomethyn-Dhenylamino1'4-(4-methoxv-phenvlamino)-auinazoline 
dihvdrochloride 

A solution of 2-(4-cyano-phenylamino)-4-(4-methoxy-phenylamino)-quina2oline 
hydrochloride (1 .00 g) in ethanol (50 ml) is hydrogenated in the presence of Raney nickel 
(0.5 g) at ambient temperature and pressure. The catalyst Is removed by filtration and the 
filtrate is concentrated in vacuo. The residue is dissolved in methanol and treated with 4N 
HCI in dioxane (2 ml) and crystallized from isopropanol and diethylether to yield 2-{4- 
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(amirK)rnethyl)-phenylamino]-4-(4-nretho>(y-phenylamino)-quina2olinedihydrochk>ride^ m.p. 
308 - 311'C. 

b) g.r4^ano-DhanvlamirK)^-4-r4-methoxv-Dh etwlamino^-Quinazrt 
A mixture of 2-chtoro-4-(4-methoxy-phenylamino)-quinazoBne (1.143 g) and 4-amino- 
benzonitrile (0.61 4 g) is heated for 4 min to produce a melt which is dissolved in isopropanol 
(15 mO. 4N HCI in dioxane (0.1 ml) is added. Crystallization yields 2-(4-cyano-phenylamino)- 
4-(4-methoxy-phenylamino)-quinazoline hydrochloride, m.p. 340 - 342'*C. 

Example 52: N-f4-f4-(3-Methoxv-Dhenvlamino^-Quina zolin-2-vlamino1>t)enzvl>- 
methanesulfonamide hydrochloride 

A suspension of 2-I4-(aminomethyl)-phenylamino]-4-(3-methoxy-phenylamino)-qulnazoline 
(Example 23) (0.371 g) and methane-sulfonyl chloride (0.086 ml) in dichloromethane (10 ml) 
and dioxane (5 ml) is stirred at ambient temperature for 16 h. The precipitate is collected by 
filtration and is suspended in 2N NaOH. The base is extracted with ethylacetate and treated 
with 4N HCI in dioxane (1 ml) to give N-{4-[4-(3-methoxy-phenylamino)-quinazolin-2- 
ylamino)-l)enzyl}-methanesulfonamide hydrochloride, m.p. 220 - 222"C. 

In analogous manner can be prepared: 

Example 53: N-f4W4.Phenvlamino-Quina7 QBn-2.vlamino^-benzvfl-methanesuifonamide 

hydrochloride 

M.p. 179-1 ere. 

Example 54: 2-r4-Cyclohexyi-phenvlaminn )-4.DhenvlaminQ-auinazoline hydrochloride 

A mixture of 2-chloro-4-phenylamino-quinazoline (0.38 g) and 4-cyclohexyl-aniline (0.35 g) 
is heated for 3 min to produce a melt which is dissolved in ethanol (5 ml) and 4 N HCI in 
dioxane (0.1 ml). Crystallisation from ethanol and diethylether yields 2-(4-cyclohexyl- 
phenylamino)-4-phenylamino-quinazoline hydrochloride, m.p. 291 • 293'C. 

Example 55: 6-Bromo-2.4-diW3-methoxv-phenvtamino^ -nuinazoline hydrochloride 
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In a procedure analogous to that of Example 44 6-bromo-2-chloro-4-{3-methoxy- 
phenylamino)-quina20line (prepared as described in Khim.-Farm. Zh. 1987, 27. 802) (0.278 
g) and 3-methoxy-anillne (0.25 ml) are reacted together to give 6-bromo-2.4-di-(3-methoxy- 
phenylamino)-quina20line hydrochloride as orange crystals melting at 220 - 228'*C; Rf (B1) 
0.61. 

Example 56: 2-(3-Methoxy-DhenvlaminQV6-nitrO'4-phenvlaminO'Quinazoline hydrochloride! 

In a procedure analogous to that of Example 44 2-chloro-6-nitro-4-phenylamino-quinazoline 
(0.527 g) and 3-methoxy-aniline (0.215 ml) are reacted together to give 2-(3-niethoxy- 
phenylamino)-6-nitro-4-phenylamlno-quinazoline hydrochloride as brown-orange crystals 
melting at 247 - 252"C; Rf (A2) 0.55. 

The starting material can be prepared, for example, as follows: 

2-Chloro-6-nitro-4-phenvlamino-qurna20line 

In a procedure analogous to that of Example la 2,4-dichloro-6-nitro-quinazoline (2.0 g) 
(prepared as described in JP 78-79950). aniline (0.91 g) (0.184 g) and N.N-diisopropyl- 
ethylamine (2.1 g) are reacted together to give 2-chloro-6-nitro-4-phenylamino-quina20line 
as light yellow crystals melting at 246 - 248X; Rf (A2) 0,65. 

Example 57: 6-Amino-2-f3-methoxv-phenvlamino)-4-ohenvlamino-Quinazoline 
hydrochloride 

In a procedure analogous to that of Example 9 2-(3-methoxy-phenylamino)-6-nitro-4- 
phenylamino-quinazoline hydrochloride (Example 61) (0.435 g) is hydrogenated in the 
presence of Raney nickel (0.1 g) at ambient temperature and pressure to give 6-amino-2-(3- 
methoxy-phenylamino)-4-phenylamino-quina2oline dihydrochloride as light-yellow crystals 
melting at 269 - 273X; Rf (Al) 0.18. 

Example 58: 2.4-DiphenylaminO'6-phenvl-ouina2oline 
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A solution of 2,4-dlchloro-6-phenyl-quinazoline (0.78 g) and aniline (0.54 ml) in 5 ml of 
ethanol is stirred under nitrogen at for 1 h. The crude product, which is crystallizing on 
cooling, is filtered off, redissolved in ethylacetate and aqueous 1 N NaOH solution and 
extracted with ethylacetate. The organic extracts are dried, evaporated and the oily residue 
is chromatographed on silica gel (elution with dichloromethane). Crystallization from 
methanol yields 2.4-diphenylamino-6-phenyl-quinazoline as colorless crystals melting at 145 
-14rC;Rf (A2) 0.59. 

The starting material can be prepared, for example, as follows: 

a) 4-Amino-biDhenvl-3'CartK)xvlic acid 

To a suspension of 2-amlno-5-bromo-benzo!C acid ( 10.0 g) in toluene (150 ml) and water 
(20 ml) is added under an argon atmosphere cesium carbonate (22.0 g), phenyltKDronic acid 
(8.2 g) and tetrakis-(triphenylphosphine)-palladium (1.2 g) and the reaction mixture is stinted 
at reflux temperature for 24 h. The organic layer is separated and washed with 0.1 N 
aqueous NaOH and water and then decolorized with charcoal and filtered. The coloriess 
filtrate is acidified with aqueous HCI and the precipitate is collected, washed with water and 
dried to yield 4-amino-biphenyl-3-cart>oxylic acid as a tan powder melting at 207 - 210**C: 
Rf (A1)0.45. 

b) 6-Phenvl-Quinazolin"2.4-dione 

To a suspension of 4-amino-biphenyl-3-carboxylic acid ( 6,7 g) in dioxane (50 ml), water 
(30 ml), and acetic acid (3.6 ml) is added a solution of potassium cyanate (6.1 g) in water 
(20 ml) at 1 5 - 20^0 and the reaction mixture is stirred for 2 h at 25**C. After addition of solid 
NaOH (7.54 g) the suspensionn is heated at reflux for 3 h. The reaction mixture is cooled to 
0°C, diluted with ice-water (200 ml) and acidified with 2 N HCI. The colorless precipitate is 
filtered off. washed with ice-water and dried to give 6-phenyl-quinazolin-2,4-dione as a 
white powder melting at > 300**C; Rf (A1) 0.41. 

c) 2p4-Dichloro-6-phenvl-Quinazoline 

To a suspension of 6-phenyl-quinazolin-2,4-dione (4.5 g) and N,N-dimethylaniline (4.1 ml) 
in toluene (100 ml) is added slowly phosphorousoxychloride (8.7 ml) and the reaction 
mixture is heated at reflux for 16 h. The reaction mixture is poured into ice-water, diluted 
with ethylacetate (200 ml) and the product is extracted with ethylacetate. The organic 
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extracts are washed with water and 5% aqueous sodium bicartx>nate solution, dried and 
evaporated. The residue is crystallized from diethylether to yield 2.4-dlchloro-4-phenyl- 
quinazoline. m,p, 142 - 144^C; Rf (B2) 0.59. 

Example 59: N.N-Dimethvl-r4>r6-Dhenvl-4-Dhenvlam ino-Quina20tin'2>vlamino^Dhenvl]' 
methanesulfonamide hydrochloride 

In a procedure analogous to that of Example 44 2-chloro-6-phenyM-phenylamino- 
quinazoline (0.177 g) and N,N-dlmethyl-(4-aminophenyl)-methanesutfonamide (0.125 g) 
are reacted together to give N,N-dimethyl-[4-(6-phenyl-4.phenylamino-quinazolin-2- 
ylamino)-phenyn-methanesulfonamlde hydrochloride as yellow crystals melting at 258 - 
263*»C;Rf(A2)0.40. 

Example 60: N.N-Dimethvl44-fS-methoxY-4-phenvlam ino-Quinazolin-2>vlaminoVDhenvn- 
methanesulfonamide hydrochloride 

A solution of 2-chloro-5-methoxy-4-phenylamino-quinazoline (0.17 g) and N.N-dimethyl-(4- 
aminophenyO-methanesulfonamlde (0.14 g) in 3 ml of isopentylalcohol is stirred under 
nitrogen at 160*^0 for 5 min in a sealed vessel. The warm reaction mixture is diluted with 10 
ml ethanol and the hydrochloride salt, which is crystallizing on cooling, is filtered off to yield 
N.N-dimethyl-l4-(5-methoxy-4-phenylamino-quinazolin-2-ylamino)-phenyl]-methane- 
sulfonamide hydrochloride as light yellow crystals melting at 233 - 236°Cj Rf (A2) 0.21. 

The starting material can be prepared, for example, as follows: 

2-ChlorO'5-methoxV'4-Dhenvlamino-Quinazoline 

To a suspension of 2.4-dicWoro-5-methoxy-quinazoline (1 g) (prepared as described in J. 
Chem. Soc. 1948. 1759), N,N-diisopropyl-ethylamine (5.0 ml) and isopropanol (10 ml) is 
added aniline (0.48 g) and the reaction mixture is heated at 70**C for 0.5 h. The product 
which is crystallizing on cooling, is filtered off and recrystallized from ethanol to yield 2- 
chloro-5-methoxy-4-phenylamino-quinazoline as light yellow crystals melting at 191 - 192'C; 
Rf(B2)0.12. 
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Example 61: N-MethvlW4-f6-^)riethoxv-4-Dh envlamino-Quina2Qlin-2-vlamino)-ohBnv)l- 
methanesulfonamide hydrochloride 

A solution of 2-chloro-6-rTJethoxy-4-phefiylarnmo-qumazolin8 (1 .15 g) arid N-methyl-{4- 
aminophenyO-methanesulfbnamide (0.89 g) In 5 ml of isopentylalcohol is stirred under 
nitrogen at 1 80'C for 20 min in a sealed vessel. The warm reaction mixture is diluted with 
methanol and the hydrochloride salt, which is crystallizing on cooling, is filtered off. The 
crude product is redissolved in ethylacetate and aqueous sodium carlxMiate solution and 
extracted with ethylacetate. The organic extracts are dried and evaporated and the solid 
residue is titurated with diethyletherto give N-methyl-l4.(6-methoxy-4-phenylamino- 
quinazolin-2-ylamino)-phenyl]-methanesulfonamide as light yellow crystals melting at 212 - 
215'C; (Rf (A2) 0.16. Recrystallisation from methanolic hydrogen chloride and diethylether 
yields N-methyl-[4-(6-methoxy-4-phenylamino-quinazolin-2-ylamlno)-phenyO-methane- 
sulfonamide hydrochloride as light yellow crystals melting at 264 - 268»C; Rf (A2) 0.16. 

The starting material can be prepared, for example, as follows: 
9..Chloro-6-methoxv-4-Dh ftnylamino-ouina20line 

in a procedure analogous to that of Example 60 2,4.dichloro.6-methoxy-quinazoline (1 .53 g) 
(prepared as descritwd In J. Chem. Soc. 1948, 1759), aniline (0.8 g) (0.184 g) and N.N- 
dilsopropyl-ethylamine (1 .72 g) are reacted together to give 2.chloro-6-methoxy-4. 
phenylamino-quinazoline as light yellow crystals melting at 177 - 179»C; Rf (A2) 0.59. 

Example 62: fi-MethQxv-2-(4- mftthQx y.Dhenvt aminQM-Dhenvlamino-quinazoHQg 
hydrochloride 

In a procedure analogous to that of Example 61 2-chloro-6-methoxy-4-phenylamino- 
quinazdine (0.221 g) and 4-methoxy-aniline (0.1 14 g) are reacted together to give 6- 
methoxy-2-(4-methoxy-phenylamino)-4-phenylamino-quinazoline hydrochloride as light 

yellow crystals melting at 239 - 24rC; Rf (A2) 0.23. 



Example 63: 9. fA.Hydroxy-DhenylaminoV6-rn ft«hnxv^-Phenvlamino-quina2oline 
hydrochloride 
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In a procedure analogous to that of Example 61 2-chloro-6-methoxy-4-phenylamino- 
quinazoline (0.141 g) and 4-amino-phenol (0.064 g) are reacted together to give 2-(4- 
hydroxy-phenylamino)-6-methoxy-4-phenylamino-quina20line hydrochloride as yellow 
crystals melting at 304 - 308^C; Rf (A2) 0.05, 

Example 64: 2-f4'Benzvloxv-Dhenvlamino^-6-methoxv>4«phenvlamino-a uinazoline 
hydrochloride 

In a procedure analogous to that of Example 61 2-chloro-6-methoxy-4-phenylannino- 
quinazoline (0.162 g) and 4-benzyloxyaniline (0.135 g) are reacted together to give 2-(4- 
benzyloxy-phenylamino)-6-methoxy-4-phenylamino-quinazoline hydrochloride as brown 
crystals melting at 269 - 274**C; Rf (A2) 0.22, 

Example 65: N-Methvl-f4-f7>methoxv-4-Dhenvlamino-Quinazo lin>2'Vlamino)-phenvll- 
methanesulfonamide hydrochloride 

A solution of 2-chloro-7-methoxy-4'phenylamino-quina20line (0.105 g) (prepared as 
described in J. Chem. Soc. 1948, 1759) and N-methyl-[4-amino-phenyl]-methane- 
sulfonamide (0.082 g) in 2 ml of isopentylalcohol is stirred under nitrogen at 170**C for 5 min 
in a sealed vessel. The warm reaction mixture is diluted with 5 ml ethanol and the 
hydrochloride salt, which is crystallizing on cooling, is filtered off, to yield N-methyl-{4-{7- 
methoxy-4-phenylamino-quina2olin-2-ylamino)-phenyl]-methanesulfonamide hydrochloride 

as colorless crystals melting at 273 - 277"C; Rf (A2) 0,1 1. 

Example 66: N-Methvl-f4'f8-methoxv-4>Dhenvlamino>auinazo lin-2-vlamino^phenyl]- 
methanesulfonamide hydrochloride 

A mixture of 2-chloro-8-methoxy-4-phenylamino-quinazollne (0.598 g) and N-methyl-(4- 
aminophenyO-methanesulfonamide (prepared as described in Tetrahedron Letters 1992, 
33, 801 1) (0.540 g) is heated for 2 min to produce a melt which is dissolved in isopropanol 
(5 ml). Crystallization from isopropanol and diethylether yields N-methyl-[4-(8-methoxy-4- 
phenylamino-quinazolin-2-ylamino)-phenyl]-methanesulfonamide hydrochloride, m.p. 289 - 

290°C. 
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The starting material can be prepared, for examfrfe, as follows: 
2^htoro-e-methQXV-4-Dhe nYlamino-auina20llne 

A solution of 2,4-dlchloro-8-niethoxy-qulnazoyne (prepared as descrit)ed in J. Chem. Soc. 
1948, 1759) (0.6 g), N.N-dlisopropyl-ethylamlne (0.87 ml), and aniline (0.26 mO in 
Isopropanol (10 ml) is heated to reflux for 45 min. The cold reaction mixture is filtered and 
residue is crystallized from dichloromethane and hexanes to give 2-chloro-8-methoxy-4- 
phenylamino-quinazoline, m.p. 245 - 246°C, 

The following compounds are prepared in an analogous manner: 

Example 67: N-f4-<8-Methoxv-4-Dhenvlam inQ-auinazolin-2-vlamino)-benzvll- 
methanesulfonamide hydrochloride 
Rf(A1) 0.45. 

Example 68: M-f4.rB.Methoyv-4-f3-methoxY -phenvlamino^-Quinazolin-2-vlaminol-t>enzy|]}- 
methanesuWonamide hydrochloride 
Rf(A1) 0.52. 

Example 69: 5.f8-Methoxv-4-phBnvlamino^ iiinazQlin-2-vlamino^naphthalene-1-sulfonic 
acid methvlamide hydrochloride 




A mixture of 2-chloro-8-methoxy-4-phenylamino-quinazoline (0.427 g) and 5-amino- 
naphthalene-l-sulfonic acid methylamide (0.424 g) is heated for 3 min to produce a melt 
which is dissolved in isopropanol (6 ml). Crystallization from isopropanol and diethylether 
yields 5-[8-methoxy-4-phenylamino-quinazolin-2-ylamino)-naphthalene-1 -sulfonic acid 
methylamide hydrochloride, m.p. 272 - 274°C. 
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Example 70: 8-Methoxv-2'f4-fatDeridin-1'vn-Dhenvla minol-4-Dhenvlamlno-quinazol^^ 
dihydrochloride 

A mixture of 2-chloro-8-methoxy-4-phenylamino-quinazoline (0.2 g) and N-(4-aminophenyl)- 
piperidine (0.164 g) is heated for 2 min to produce a melt which is dissolved in isopropanol 
(4 ml). 4N HCI in dioxane (1 ml) is added. Recrystallization from ethanol and diethylether 
yields 8-methoxy-244-(piperidin-1-yl)-phenylaminol-4-phenylamino-qulnazoline 
dihydrochloride. Rf (A1) 0.47. 

Example 71: 8-Methoxv-2-(4-methoxv-DhenvtaminoM-Dheny lamino-Quina20line 
hydrochloride 

A mixture of 2-chl6ro-8-methoxy-4-phenylamino-quinazoline (1 .20 g) and 4-methoxy-aniline 
(0.66 g) is heated for 3 mn to produce a melt which is dissolved in isopropanol (15 ml). 4N 
HCI in dioxane (0.2 ml) is added. Crystallization from isopropanol and diethylether yields 8- 
methoxy-2-(4-methoxy-phenylamino)-4-phenylamino-quinazoline dihydrochloride. m.p. 287 - 

289X. 

Example 72: 2-(4>AminomBthvl-Dhenvlamino^8-me thQxv-4-Dhenviamtno-auinazoline 
hydrochloride 

A solution of 2-(4-cyano<phenylamino)-8-methoxy-4-phenylamino-quina2oiine hydrochloride 
(1 .10 g) in ethanol (50 ml) is hydrogenated in the presence of Raney nickel (0.5 g) at 
ambient temperature and pressure. The catalyst is removed by filtration and the filtrate is 
concentrated in vacuo. The residue is dissolved in methanol. Addition of diethylether yields 
amorphous 2-(4-aminomethyl-phenylamino)-8-methoxy-4-phenylamino-quina20line 

hydrochloride. Rf(E1) 0.24. 

The starting material can be prepared, for example, as follows: 



a) 2-(4-Cvano-Dhenvlamino)-8-methoxy->4'phenyiamino-au inazoline hydrochloride 
A mixture of 2-chloro-8-methoxy-4-phenylamino-quinazoline (0.90 g) and 
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4-aminob8nzonitrile (0.49 g) Is heated for 3 min to produce a melt which is dissolved in 
isopropanol. 4N HCI in dioxane (1.0 ml) is added. Ciystallization from Isopropanol and 
diethylether yields 2-(4-cyano-phenylamjno)-4-phenylamino-quinazoline hydrochloride. m.p, 
307-308''C. 

b) g-Chloro-B-mBthQxv.4.Dhef ^Yi?minn.auinazollne 

A solution of 2,4-dichloro-8-methoxy-quinazollne (0.60 g), dlisopropyl-ethylamine (0.87 
ml),and aniline (0.26 ml) In Isopropanol (10 ml) is heated to reflux for 45 min. The cold 
reaction mixture is filtered and residue is crystallized from dichloromethane and hexanes to 
give 2-chloro-8-methoxy-4-phenylamino-quinazollne, m.p. 245 - 246"C. 

c) 2.4-Dlchloro-B-methoxv-auinazoline 

N.N-Dlmethylaniline (0.36 ml) is added slowly to a solution of 8-methoxy-1 H.3H-quinazolin- 
2.4-dione (J. Chem. Soa 1921 .1425) (1 .20 g) in phosphorousoxychloride (3.70 ml) while 
this mixture is heated up to 1 25»C. After the completion of the addition refluxing Is 
continued for 10 h . Evaporation of the solvent in vacuo gives a residue which is added to 
ice and water. Extraction with ethylacetate yields 2,4Klichloro-8-methoxy-quinazoline. 
Rf(C4) 0.64. 

Example 73: Nanhthalene-1 -sulfonic add 4- ff4.amino-Quina70lin-2-viamino)-methyll- 
tienzvlamide hydrochloride 

A suspension of 0.165 g of 2-chloro-4-amino-quinazoline and 0.3 g of naphthatene-1 - 
suHonic acid 4-aminomethyl-benzylamide in 16 ml of isopentylalcohoi is heated up to 100 
"C for 15 hours. The resulting solution is concentrated and chromatographed on silica gel 
(A1) to give the product as a tan powder. This material is taken up in 7 ml of 
dichloromethane and treated at 0 "C with 3.5 ml of a 4 N HCI solution in dioxane. 
Concentration in vacuo provides a foam which is triturated in diethylether. The solids are 
collected and dried to yield naphthalene-1 -sulfonic acid 4-((4-amino-quinazolin-2-ylamino)- 
methyll-benzylamide hydrochloride, melting at 215-224 "C. Rf (A1) 0.35; FAB-MS: (M+H)* 
= 470. 



The starting material can be prepared, for example, as follows: 
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|A. tfMaphthalePA.i-s..tfnnvlamin o )-m«thvl1-benzvlK'arhnnr)ic acid tert-butyl ester 
A solution of 3 g of naphthatene-l-sulfonylchloride and 4.53 ml of N.N-diisopropyl- 
ethytamine in acetonitrile (80 ml) is cooled to 0 «»C and treated with a solution of 3.1 2 g of 
(4-amino methyl-benzyO-caibamIc acid ferfrbutyl ester (J. Med. Cham. 1989. 32. 391 -396) in 
acetonitrile (20 ml). The reaction mixture is stirred at ambient temperature for 30 min and 
concentrated. The residue is partitioned between dichloromethane and water. The organic 
phase is dried over magnesium sulfate and concentrated to a tan powder. Chromatography 
on silica gel (C3 then C2) affords {4-[(naphthalene-1-sulfonylamino)-methyl}-benzyl}- 
carbamic acid ferf-butyl ester melting at 147-149 <K5. Rf(C3) 0.25. 

Kia phthfliftnft-1 -sulfonic acid 4-am!no mpthYt.benzvlamide 
A suspension of {4.[(naphthalene-1-sulfonylamino)-methyn-benzyl}-carbamic acid tert-butyl 
ester (5.25 g) In dichloromethane (33 ml) is treated with a 4 N HCI solution in dioxane (33 
ml) at 0 oc. Under completion, the reaction mixture is concentrated in vacuo, the residue is 
partitioned between a 1 N aqueous NaOH solution and dichloromethane. After extraction 
with dichloromethane. the organlcs are dried over magnesium sulfate and concentrated to 
yield naphthalene-1-sulfonic acid 4-aminomethyl-benzylamide as a white foam. Rf(C4) 
0.42. 

Example 74: M:. phthatene-1.su l *»"i^ ''^irta.rr4.aminn-fHiinazolin-2-Ylamino)-methyl]- 
l ^t^nzvlamid ft hydrochloride 

In a procedure analogous to that of Example 73. a mixture of 0.264 g 2-chloro^amino- 
quinazoline and 0.48 g of naphthalene-1 -sulfonic acid 3-aminomethyl-benzylamide Is 
converted to naphthalene-1 -sulfonic acid 3-[(4-amino-quina2olin-2-ylamino)-methyl]- 
benzylamide hydrochloride melting at 142-149 ^C. Rf(A1) 0.33; FAB-MS: (M+H)- = 470. 

The starting material can be prepared, for example, as follows: 

^) p f^lv^. r^^^"'''"'---'-''""""^^"'' "" ^-' "^^^^"-'^"^ '^^"'^"'"'''^ terfbutyl ester 

In a procedure analogous to that of Example 73a. a mixture of 3.12 g of (3-amino methyl- 

benzyO-carbamic acid terl-butyl ester (J. Afed. Chem. 1989. 32, 391-396) and 3 g of 
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naphthalene-1-sulfonylchloride in acetonitrile gives {3-[(naphthalene-1-sulfonylamino)- 
methyl)-benzyl}-carbamic acid tert-butyl ester melting at 104-105 ^C. Rf(C3) 0.41. 

b) Naphthalene-I -sulfonic acid 3-aminomethvt-ben2vlamide 

Following the procedure described in Example 73b, {3-((naphthalene-1-sulfonylamino)- 
methyO-benzyl}-carbamic acid tert-butyl ester (4.97 g) is converted to naphthalene-1- 
sulfonic acid S-aminomethyl-benzylamide as a foam. Rf (A3) 0.50. 

Example 75: In a manner analogous to that described hereinbefore it is also possible to 
manufacture the following compounds: 

2-(N-Methyl-4-methoxy-phenylamino)-8-methoxy-4-(4-cyano-phenylamino)-quina2oline 
2-[N'*-Methyl-4-(acetaminomethyl)-phenylamino]-8-methoxy-4-(4-cyano-phenylamino)- 
quinazoline 

2-{N'* -Methyl-4- (pyrolidin-1 -yl-methyl)-phenylamino)-4-phenylamino-quinazoline 

2-[N''-Methyl-4-(pyrolidin-1-yl-methyl)-phenylamino]-8-methoxy-4-(4-cyano-phenylamino)- 

quinazoline 

4-(4-Chloro-phenylamino)-2-[(4-pyrrolidin-1-yl-methyl)-phenylamino]-8-(2-hydroxy-ethoxy)- 
quinazoline 

H4-(4-(4-Chloro-phenylamino)-8-(2-hydroxy-ethoxy)-quina2olin-2-ylamino]-benzyl}-2- 
pyrroiidin-2-on 

2-(2-Chloro-4-methoxy-phenylamino)-8-(2-morpholino-ethoxy)-4-(2-methyl-phenylamino)- 
quinazoline 

2-(2-Chloro-4-methoxy-phenylamino)-4-(2-methyl-phenylamino)-8-methoxy-quinazollne 
2"(2-Methyl-4-methoxy-phenylamino)-4-(2-methyl-phenylamino)-8-methoxy-quinazoKne 
2-(2-Methyl-4-methoxy-phenylamino)-8-{2-morpholino-ethoxy)-4-(2-methyl-phenyiamino)- 
quinazoline 

4-(4<;hloro-phenylamlno)-2-{4-[(cydopropylmethyl-methylammo)-methyl]-2-meft^ 
phenylamino}-8-methoxy-quinazoline 

2-[4-(Acetylamino-methyl)-phenylamino]-4-(3-methoxy-phenylamino)-quinazoline 

2-[4-(Acetylamino-methyl)-phenyIaminoJ-8-methoxy-4-(4-methoxy-phenylamino)-quina2oline 

{3-[4-(4-Chloro-phenylamino)-8-ethyl-quinazolin-2-ylamino]-benzyl}-benzamide 

2-[3-(Acetytamino-methyl)-phenylamino]-8-methoxy-4-(3-methoxy-phenylamino)-quinazoline 

2-[4-(N-Piperidinyl-methyl)-phenylamino]-8-methoxy-4-(4-methoxy-phenylamino)-quina2oline 
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2-{3-(4-(4-Chloro-phenylamlno)-8-(2-methoxy-ethoxy)-quina2olin-2-ylamino]-pheTO^ 
dimethyi-acetan^e 

4^4.[4-{4-Chloro-phenylamlno)-8-(2.hydroxy-ethoxy)-quinazolln-2-ylamiTO^^ .1 .1 - 

trifluoro-butan-2-one 

4.(4-Chloros)henylamino)-8-methoxy-2-[4-(propane-2-sulfonylfnethyl)-phe^ 
quinazoline 

6-N.N-Dimethylarnlno-4-(4-cWoroi3henylamiru))-2-[2-methoxymemyl-4-(p^^ 
sul1bnylmethyl)-phenylamlnoHuinazoline 

2-[2-Methoxymethyl-4-(propane-2-sulfonylmethyl)-phenylaminol-8-methyW 
quinazoline 

t4-(6-Chloro-4-phenylamlno-quinazoiln-2-ylamino)-3-methoxymethyl-phenyn-N.N-dinrw 
methanesulfonamide 

{4-[4-(4-Ruoro-phenylamino)-8-(2-hydroxy-ethoxy)-quinazolin-2-ylamino]-phenyl>-N,N- 
dimethyl-methanesulfonamide 

{3-[4-(4-Ruoro-phenylainino)-8-methyl-quinazolin-2-ylamino]-phenyl}-N.N-dimethyl- 
methanesuHonamide 

2-{4-18-{2-Dlmethylamino-ethoxy)-4.(4-fluoro-phenyiamino)-quinazolin-2-ylaminol-phenyl}- 
ethanesulfonic acid dimetliyiamide 

4-(4-Chloro-phenyiamino)-2-[2-n»ethoxy-4-(propane-2-sulfonylmethyl)-benzylamino]-6- 
methyl-quinazoline. 

Example 76: N-Methvl-f4-f8-methYl.4-ohe P Yiainino-ouinazolin-2-vlamino)-phenvl1-methane- 
sulfonamide hydrochloride 

In a procedure analogous to that of Example 44 2-chloro-8-methyl-4-phenylamino- 
qulnazoline (0.254 g) and N-methyl-(4-aminophenyl)-methanesulfonamide (0.200 g) are 
reacted together to give N-methyl-(4-(8-methyl-4-phenylamino-quina2olin-2-ylamino)- 
phenyl]-methanesulfonamide hydrochloride as light yellow crystals melting at 307-31 2»C. 

The starting material can be prepared, for example, as follows: 
2-Chloro-8-methvl-4-Dhenvlamino-q uinazoline 

In a procedure analogous to that of Example 60 2.4-dichloro-8-methyl-quinazoline (1 .09 g) 
(prepared as described in Berichte 1907. 40. 4414). aniline (0.57 g) and N.N-diisopropyl- 
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ethylamine (1.31 g) are reacted together to give 2-chloro-8-methyl-4-phenylamino- 
quinazoline as light yellow crystals melting at 133 - 135X; Rf (B2) 0.36. 

Example 76: N.N-Dimethvl-^4-ra-methvl>4- Dhenviamino-auinazolin-2>v»amir^^ 
methanesulfonamide hydrochloride 

In a procedure analogous to that of Example 44 2-chloro-8-methyl-4-phenylamino- 
quinazoHne (0.211 g) and N,N-dimethyl-(4-aminophenyl)-methanesulfonamide (0.184 g) 
are reacted together to give N,N-dimethyl-(4-(8-methyl-4-phenylamlno-quina2olin-2- 
ylamino)-phenyfl-methanesulfonamide hydrochloride as light yellow crystals melting at 271 - 
275**C. 

Example 77: N.N-Dimethvl-f4-(8-methvl-4-methvlamtnoH]uina20l in-2-vlaminol-phenvn- 
methanesulfonamide hydrochloride 

In a procedure analogous to that of Example 44 2-chloro-8-methyM-methylamino- 
quinazoline (0.17 g) and N,N-dimethyl-(4-aminophenyl)-methanesulfonamide (0.179 g) are 
reacted together to give N,N-dlmethyl-[4-(8-methyl-4-methylamino-quinazolin-2-ylamino)- 
phenyl]-methanesulfonamide hydrochloride as light yellow crystals melting at 286 - 290'C; 
Rf (A1)0.35. 

The starting material can be prepared, for example, as follows: 
2-Cloro-8-methvl-4-methvlaminO'auina2oline 

A solution of 2.4-dichlorO'8-methyl-quinazoline (0.336 g) (prepared as described In Berichte 
1907, 40. 4414) and 5 ml of a 33 % solution of methylamine In ethanol is heated to 80*C for 
30 min. in a sealed tube. After evaporation the residue is triturated with water, filtered and 
dried to give 2-chloro-8-methyl-4-methylamino-quinazoline as coloriess crystals melting at 
171 .173"C;Rf (A2) 0.64. 



Example 78: N,N-Dlmethvl>f4-(8-methoxv>4-phenvlamino-QUina2olln-2-vlam lnoVDhenvn- 
methanesulfonamide hydrochloride 
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In a procedure analogous to that of Example 44 2-chloro-8-methoxy-4-phenylamino- 
quinazoline (0.4 g) (Example 66) and N,N-dlmethyl-(4-aminophenyl)-methanesulfonamide 
(0.329 g) are reacted together to give N.N-dimethyl-(4-(8-metho>cy-4-phenylamino- 
quinazolin-2-ylamlno)-pheny1]-methanesulfonamide hydrochloride as light yellow crystals 
melting at 278 - 281 'C; Rf (A1) 0.52. 

Example 79: Nf6^.Nf6^-Dimflthvl.Nf2^.Nf4) -diohenvl-QUinazoline-2.4.6-triamine hydro- 
chlorlde 

In a procedure analogous to that of Example 44 (2.4-dichloro-quinazolin-6-yl)- 
dimethylamine (0.13 g) and aniline (0.1 1 g) are reacted together to give N(6),N(6)-dimethyl- 
N(2),N(4)-diphenyl-quinazoline-2,4,6-triamine hydrochloride as yellow crystals melting at 
281 -286'*C; Rf (A2)0.21. 

The starling material can be prepared, for example, as follows: 

a) 2-Amino-5-dimethvlamino-benzoic acid 

A solution of 5-dimethylamino-2-nitro-benzoic acid ( 10 g) (prepared as described in J. Med. 
Chem. 1981. 24, 742) in methanol (300 ml) is hydrogenated in the presence of palladium on 
charcoal 10 % (0.5 g) at atmospheric pressure. The catalyst is removed by filtration through 
Celite after addition of 2N NaOH (5 ml). The filtrate neutralized with 2N HCI and the 
precipitate is collected, washed with methanol and dried to yield 2-amino-5-dimethylamino- 
benzoic acid as brown crystals melting at 224 - 228°C. 

b) 6-Dimethvlamino-Qulnazolin-2.4-dione 

In a procedure analogous to that of Example 58b 2-amino-5-dimethylamino-benzoic add 
(5.0 g) and potassium cyanate are reacted to give 6-dimethylamlno-quina20lin-2.4-dione as 
yellow crystals melting at 326 - 329"C. 

c) (2.4-Dichloro-auinazolin-6-vl)-dimethvlamine 

To a suspension of 6-dimethyl-quinazolin-2.4-dlone (14.5 g) and N.N-dimethylaniline (15.5 
g) is added slowly phosphorousoxychloride (66.7 g) and the reaction mixture is heated at 
reflux for 6 h. The reaction mixture is diluted with toluene (200 ml), poured into ice-water 
and the product is extracted with toluene. The organic extracts are washed with water, dried 



-98- 

and evaporated. The residue is crystallized from toluene to yield (2,4-dichloro-quinazoiin-6- 
yl)-dimethylamine, m.p. 174 - 176*C; Rf (A2) 0.90. 

Example 80: Nr4^(3-ChtorDDhenvlUNf6VNf6 \Kliniethvl-Nfa>Dhenvl-Quin^^^ 
triamine hydrochloride 

In a procedure analogous to that of Example 44 2-chloro-N(4)-(3-chlorophenyi)-N(6),N(6)- 
dimethyl-quinazoline-4,6-diamine (0.092 g) and aniline (0.03 g) are reacted together to give 
N(4)-(3-chlorophenyl)-N(6),N(6)-dimethyl-N(2)-phenyi-quina2oline-2,4.6-trlamine 
hydrochloride as yellow crystals melting at 299 - 303''C; Rf (A2) 0.26. 

The starting material can be prepared, for example, as follows: 

2-Chloro-N(4)-(3-chlorophenvl)-N(6),N(6)-dimethyl'aulnazoline-4«6'diamine 
In a procedure analogous to that of Example 60 (2,4-dichloro-quina2olln-6-yl)-di- 
methylamine (2 g), S-chloraniline (1.57 g). N.N-diisopropyl-ethylamine (2.13 g) are reacted 
together to give 2-chloro-N(4)-(3-chlorophenyl)-N(6),N(6)-dimethyi-quinazoiine-4,&diamine 
as yellow crystals melting at 199 - 201 ^'C; Rf (A2) 0.70. 

Example 81: f4«f6-Dimethvlamino-4-Dhenylamino<]uina2olin-2-vlaminoVphenyl]-N.N- 
dimethvl-methanesuHonamide hydrochloride 

In a procedure analogous to that of Example 44 2-chloro-N(6),N(6)-dimethyiamino-N(4)- 
phenyl-quinazoline-4,6-diamine (0.105 g) and N,N*dimethyl-(4-amlnophenyl)-methane- 
sulfonamide (0.085 g) are reacted together to give (4-{6-dimethylamino-4-phenylamino- 
quinazolin-2*ylamino)*phenyl]-N,N*dimethyl-methanesulfonamide hydrochloride as light 
yellow crystals melting at 265 - 270°C; Rf (A2) 0.17. 

The starting material can be prepared, for example, as follows: 

2-Chloro-N(6).N(6)-dimethvlamino-Nf4)-phenvl-Quina2oline-4.6'diamine 

in a procedure analogous to that of Example 60 (2,4-dichlorO'quinazorin-6*yl)-di- 

methylamine (2 g), aniline (1.15 g). N.N-diisopropyi-ethylamine (5 ml) are reacted together 
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to give 2K:hloro-N(6).N(6)Hiimethylamino-N(4)-phenyl-quina20line-4,6-diamm as yellow 
crystals melting at 1 74 - 1 76**C; Rf {A2) 0.90. 

Example 82: f4-fB-Dimethvtaminomethvl-4-Dhenvlamino-Quina2olln- 2-vlamino^Dhenvn'N,N- 
dimethvl-methanesulfonamide hydrochloride 

In a procedure analogous to that of Example 44 (2-chloro-8-dimethylaminomethyl- 
quinazoiin-4-yl)-phenyl-amine (0.03 g) and N-methyl-(4-aminophenyl)-methanesulfonamide 
(0.033 g) are reacted together to give [4-(8-dimethylaminomethyl-4-phenylamino-quinazolin- 
2-ylamino)-phenyf]-N,N-dim6thyi-methanesulfonamide hydrochloride as light yellow powder; 
Rf (A1)0.04. 

The starting material can be prepared, for example, as follows: 

8-Bromomethvl-2.4-dichloro'quina2oltne 
A solution of 2.4-dichloro-8-methyl-quinazoline (35.5 g) (prepared as described in Berichte 
1907, 40. 4414), N-bromosucclnimide (35.2 g) and dibenzoylperoxide (0.5 g) in carbon 
tetrachloride (900 ml) is heated at reflux for 2 h. The reaction mixture is filtered and the 
filtrate is washed with 0.5 N HCI and aqueous sodium thiosulfate solution. The organic 
extracts are dried over magnesium sulfate and concentrated. The crude product is 
recrystallized from isopropanol to give 8-bromomethyl-2,4-dichioro-quinazoline as light 
yellow needles melting at 160 - 162X: Rf (B3) 0.19; Rf (B4) 0.43. 

b) 8-Bromomethvl-2-chloro-4-phenvlamino-quinazoline 

A solution of 8-bromomethyl-2,4-dichloro-quinazoline (0.552 g), aniline hydrochloride (0,486 
g), N,N-diisopropyl-ethytamine (0.64 ml), and N.N-dimethylformamide (10 ml) are reacted 
together at 25^*0 for 30 min. The reaction mixture is partitioned between toluene and water. 
The organic extracts are washed with 0.1 N aqueous HCI solution and brine, dried over 
magnesium sulfate and concentrated. Chromatography on silica gel (toluene) and 
recrystallization from dichloromethane and hexane yields 8-bromomethyl-2-chloro-4-phenyl- 
amino-quinazoline as light yellow crystals melting at 154 - 155^C; Rf (84) 0,10. 

c) (2-Chloro-8'dimethylaminomethvl-Quinazolin-4-vn>Dhenvl-amine 



- 100- 

A solution of 8-bromomethyl-2-chloro-4-phenylamino-quina20line (0.12 g), 0.35 ml of a 
solution of 8 % dlmethylamine in toluene, and N,N-diisopropyl-ethylamine (0.12 ml) are 
reacted together at 25'C for 3 h. The reaction mixture is partitioned Iwtween ethyl acetate 
and 10 % aqueous sodium cartxNiate solution. The organic extracts are washed with bnne, 
dried over magnesium sulfate and concentrated. Reciystalllzation from dichloromrthane and 
hexane gives (2-chloro-8-dimethylaminomethyl-quinazolin-4-yl)-phenyl-amine as light yellow 
crystals melting at 1 95 - 1 97»C; Rf (A2) 0.05. 

Example 83: B.Methoxvmethvl-Nfa-f4-meth oxv-ohenvU-N(4)-Phenvl-quinazoline-2.4- 
dlamine hydrochloride 

In a procedure analogous to that of Example 44 (2-chloro-8-methoxymethyl-quinazolin-4- 
yl)-phenyl-amine (0.09 g) and p-anisidine (0.044 g) are reacted together to give 8- 
m8thoxymethyl-N(2)-(4-methoxy-phenyl)-N(4)-phenyl-quinazoline-2,4-dlamine hydrochloride 

as light yellow crystals melting at 252 - 256'*C; Rf (A2) 0.48. 
The starting material can be prepared, for example, as follows: 
f2-Chloro-8-methoxvmethv '-T"n?^?!ln-^V'^-P*^Q"v^-^'"Q 

To a solution of 8-bromomethy|.2-chloro-4-phenylamino-quinazo«ne (0.345 g in methanol 
(30 ml) Is added at 40»C a solution of 3 % sodium methylate in methanol (3.74 ml) and the 
reaction mixture is stirred for 30 min at this temperature. Under completion, the reaction 
mixture is concentrated in vacuo, the residue is partitioned twtween ethyl acetate and 
water. The organic extracts are washed with brine, dried over magnesium sulfate and 
concentrated. Chromatography on silica gel (toluene) and recrystallization from diethylether 
and hexane yields (2-chloro-8-methoxymethyl-quinazolin-4.yl)-phenyl-amine as light yellow 
crystals melting at 143 - 144*'C: Rf (B2) 0.20. 



Example 84: N(2).(4-Ethan?suHonvlmethY l-phenvi^-8-methoxvmethvl-N(4)»phenvl- 
Qulna20line-2.4-diamin fl hydrochloride 
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SOjEt 



In a procedure analogous to that of Example 44 (2-chloro-8-methoxymethyl-quina2olin-4- 
yl)-phenyl-amine (0.205 g) and 4-ethane8uHonylmethyl-phenylamine (prepared as described 
in I.G. Farbenind. 1934, 623 883) (0.156 g) are reacted together to give N(2).(4- 
ethanesuifonyimethyl-phenyO-8-methoxymelhyl-N(4)-pheriyl-quinazollne-2.4-di^ 

hydrochloride as yellow crystals melHng at 266 - 27fC; Rf (A2) 0.60. 

Example 85: ^-m-Methoxvrnethvl-4-Dhen v laminQ-quinazolln-2-vlamino-phenyn-N-m?thYl- 
methanesulfonamlde hydrochloride 

In a procedure analogous to that of Example 44 (2-chloro-8-melhoxymethyl-quinazolin-4- 
yl)-phenyl-amine (0.181 g) and N-methyl-(4-amlnophenyl)-methanesulfonamide (0.145 g) 
are reacted together to give [4-(8-methoxymethyl-4-phenylamino-quinazolin-2-ylamino- 
phenyn-N-methyl-methanesulfbnamide hydrochloride as yellow crystals melting at 257 - 
262»C; Rf (A2) 0.42. 

Example 86: Nf2^W4.Ethanstiifnnvlmethvl-Dh fln yl\-8-methoxv-Nf4)-phenvl-quinazollne-2.4- 
diamine hydrochloride 

In a procedure analogous to that of Example 44 (2-chloro-8-methoxy-quinazolin-4-yl)- 
phenyl-amine (example 66) (2.86 g) and 4-ethanesulfonylmethyl-phenylamine (prepared as 
described in I.G. Farbenind. 1934. 623 883) (2.00 g) are reacted together to give N(2)-(4- 
ethansulfonylmethyl-phenyl)-8-methoxy-N(4)-phenyi-quinazoline-2.4-diamjne hydrochloride 

as yellow crystals melting at >280»C; Rf (D3) 0.47. 



Examples?: N(4^CvclopropYi-N(2U(4-eth ansulfQnvlmethvl-phenvl)-8-metho)^V-quinazq|i 
2.4-diamine hydrochloride 
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In a procedure analogous to that of Example 44 (2-chloro-8-methoxy-<iuinazolin-4-yl)- 
cyclopropyl-amine (0.375 g) and 4-ethanesulfonylmethyl-phenylamine {0.299 g) are reacted 
together to give N(4)-cyclopropyl-N{2)-(4-ethansulfonylnriethyl-phenyl)-8-methoxy- 
quinazoline-2,4-diamlne hydrochloride as colorless crystals melting at 268 - 270''C; Rf (D1) 
0.40. 

The starting material can be prepared, for example, as follows: 
f2-Chloro-8-methoxv-Quina2olin-4-vn-cvdopropvl-amine 

To a solution of 2.4-dlchloro«quinazoline (10 g) (Example lb) in isopropanoi (200 ml) is 
added cyclopropylamine (4.51 g) at O^'C. The reaction mixture is stinted for 1 .5 h at room 
temperature, concentrated in vacuo, and the residue is partitioned between chloroform and 
0.1 N NaOH. The organic extracts are washed with brine, dried over magnesium sulfate and 
concentrated. Recrystallization from dichtoromethane and hexane yields (2-chloro-8- 
methoxy-quinazolin-4-yl)-cyclopropyl-amine as white crystals melting at 189 - 19rC; Rf (A2) 
0.50. 

Example 88: N(4VCvcloproDylmethvlamino-Nf2)-(4-ethansulfonvlmethvl-Dhenvlamino)' 

quinazoline hydrochloride 



In a procedure analogous to that of Example 44 2-chloro-4-cyclopropylmethylamino- 
quinazoline (0.351 g) and 4-ethanesulfonylmethyl-phenylamine (0.299 g) are reacted 
together to give N{4)-cyclopropylmethylamino-N(2)-(4-ethansulfonylmethyl-phenylamlno)- 
quinazoltne hydrochloride as colorless crystals melting at > 280''C; Rf (03) 0.45. 

The starting material can be prepared, for example, as follows: 
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f2-Chloro-Qulna2olin-4-vl) -cYdQprQDvlmethvl-amine 

In a procedure analogous to that of Example la 2,4-dichloro-qulna2oline (13 g). cyclo- 
propylamine (5.9 ml), N.N-diisopropyl-ethylamine (13 ml) are reacted together to give (2- 
chloro-quinazolin-4-yl)-cydopropylmethyl-amine as light yellow crystals melting at 1 54 - 
155**C; Rf (B1)0.48. 

Example 90: Nr2>-r4-Ethansulfonvlmethvl-Dhenvl^N(4> -methvl<iuinazoline-2.4<iamlne 
hydrochloride 

In a procedure analogous to that of Example 44 (2-chloro-quinazolin-4-yl)-methyl-amine 
(0.291 g) and 4-ethanesutfonylmethyl-phenylamine (0.299 g) are reacted together to give 
N(2)-(4-ethansulfonylmethy l-phenyl)-N (4)-methyi-quinazoline-2.4-diamine hydrochloride as 
colorless crystals melting at > 280*'C; Rf (D3) 0.41. 

The starting materied can be prepared, for example, as follows: 

f2-ChiQro-QUina20lin-4-vlVmethvl-amine 

in a procedure analogous to that of Example 1a 2.4-dichloro-quina20line (15 g) and 8N 
methylylamine in ethanol (20,0 ml) are reacted together to give (2-chloro<|uina20lin-4-yi)- 
methyl-amine as light yellow crystals melting at 212 - 213X; Rf (B1) 0,33. 

Example 91: Nr4Vf2-Dimethvlamlno-ethvn-Nr21-(4-eth anesulfonvlmethvl-Dhenvl)- 
Quinazoline-2.4-diamine hydrochloride 

In a procedure analogous to that of Example 44 N-(2-chloro-quinazolin-4-yl)-N\N'-dimethyl- 
ethane-1,2-diamine (0.431 g) and 4-ethanesulfonylmethyl-phenylamine (0.299 g) are 
reacted together to give N(4)-(2-dimethylamino-ethyl)-N(2)-(4-ethanesulfonylmethyl-phenyl)- 
quinazoline-2.4-diamine hydrochloride as coloriess crystals melting at > 240*0; Rf (D3) 
0.21. 

The starting material can be prepared, for example, as follows: 
NW2>ChlorO'quinazoiin-4-Yt)-N*.N'-dimethyl-ethan e-1.2<llamine 
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In a procedure analogous to that of Example la 2,4-dtchioro-quinazoline (5 g) and 2- 
dimethylamino-^hylamine (2.43 g) are reacted together to give N-(2-cMoro-qulnazolin-4-yl)* 
N\N'-dimethyl-ethane-1,2-diamine as white crystals melting at 64 - 67''C; Rf (A1) 0.30. 

Example 92: l4>r4-f3-Chlorophenvlamlno)-auinazolin-2vlamlnoVphenvlVN.N'dimethvl- 
methanesulfonamide hydrochloride 

In a procedure analogous to that of Example 44 (3-chtorophenyl)-2-^hloro-quinazolin-4-yl- 
amine (0.29 g) and N,N-dtmethyl-(4-aminophenyl)-methanesulfonamide (0.214 g) are 
reacted together to give {4-[4-(3-chlorophenylamino)-quina2olin-2ylamino]-phenyl}-N,N- 
dimethyl-methanesulfonamide hydrochloride as colorless crystals melting at 239 - 242''C; Rf 
(D3) 0.48. 

The starting material can be prepared, for example, as follows: 
f3-ChloroDhenvft-2-chloro-quinazolin-4'Vl-amine 

in a procedure analogous to that of Example la 2,4-dichloro-quinazolin6 (8.4 g), 3- 
chloraniline (4.7 ml), N,N-diisopropyl-ethylamine (15 ml) are reacted together to give (3- 
chlorophenyl)-2-chloro-quinazolin-4-yl-amine as light yellow crystals melting at 197 - 199*C; 
Rf{D3) 0.50. 

Example 93: ff4-Methoxvphenvn-(4-Dhenvlamino-Quina2olin'2'Ynamino]'acetic acid ethvl 

ester 



(2-Chloro-quina2olin-4-yl)-phenyl-amine (1 g) and N-(4'methoxyphenyl)-N-acetic acid ethyl 
ester (1 .1 g) are heated up for 2 min to produce a melt. Isopropanol (2 mL) and water are 
added subsequently, the aqueous phase is adjusted to pH 1 1 and extracted with 
dichloromethane. The crude product is purified by flash chromatography on silica gel 




COjEt 
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(hexane/ethylacetate 6:1 to 4:1) to give a coloured oil which is recrystallized from a (1 :3)- 
mixture of ethanol/hexane by adding methanol at room temperature. The title compound ii 
ot)tained as a white crystalline powder, m.p. 93 - 95°C. 

Example 94: f{?- f4-f2-methnvYflthQxv^.Dht^ nviaminol-Quinazolin-4-vl-(4-metho?(VPhenvl)- 
aminQ j-acetic acid ethvl ester 



A mixture of {(2-chloro-quinazolin-4-yl-(4.methoxyphenyl)aminol-acetic add ethyl ester (0.5 
g) and 4-methoxyethoxy-aniline (0.292 g) is heated up for 1 min to produce a foaming melt. 
Isopropanol (1 ml), and water (10 ml) are subsequently added, the aqueous phase is 
adjusted to pH 1 1 and extracted with dichloromethane. The crude product is purified by 
flash chromatography on silica gel (hexane/ethylacetate 1:1) to give a yellow foam which is 
recrystallized from ethanol/hexane 4:1 . The title compound is obtained as pale yellow solid. 
m.p. 126-128''C. 

The starting material can be prepared, for example, as follows: 

ff2-Chloro-atiinazolin-4-vl-(A-methoxvD hpnvnanilno1-acetic acid ethyl ester 
A suspension of 2.4-dichloro-quinazoline (4.5 g), N.N-diisopropyl-ethylamine (9.7 ml) and 
N-(4-methoxyphenyl)-N-acetic acid ethyl ester (6.15 g) in isopropanol (70 ml) is heated to 8C 
•C for 20 h. Volatiles are removed by evaporation at reduced pressure, and the residue is 
partitioned between water and ethylaoetate. The combined organics are washed with brine, 
dried over magnesium sulfate and evaporated. The crude product is purified by flash 
cromatography on silica gel (hexane/ethylacetate 9:1 to 6:1) to give the title compound as 
an oil, Rf(C2) 0.33. 




Example 95: NM^-nYdohexvl- N r4^.ethvl.Nf2V14-(methoxvethoxv)-ph9nvl-qMinazolip9-2.4- 
dlamine hydrochloride 



-106- 

A mixture of 2-chloro-4-I(N-cyclohexyl-N-ethyl)-aminol-quina20line (0.3 g) and 4- 
methoxyethoxy-aniline (0.225 g) is heated for 1 min to produce a melt which is dissolved in 
isopropanol (1 ml). The mixture is evaporated, and the residue is partioned between 
dichloromethane (20 ml) and water. The aqueous phase is adjusted to pH 12 and extracted 
with methylenechioride, the combined organics are dried over magnesium sulfate and 
evaporated. The crude product is purified by flash chromatography on silica gel 
(hexane/ethyiacetate 1:1) to give a foamy solid. The product is dissolved in dioxane (4 ml). 
4N HCI in dioxane (0.268 ml) Is added and the mixture is evaporated. The solid material is 
suspended in diethyl ether and filtered, followed by repeated washing with diethyl ether to 
yield N(4)-cyclohexyl-N(4)-ethyl-N(2)-I4-(methoxyethoxy)-phenyl-quinazoline-2,4-diamine 
hydrochloride as amorphous solid, Rf(A1) 0.48. 

Example 96: f4-(3.4'Dihvdro-1WsoQuinQlin-2'Vn-Quinazolin-2>vll'r4>f2- 
methoxvethoxy)phenvl]amine hydrochloride 




A mixture of 2-chloro-4-(3,4-dihydro-1H-isoquinolin-2-yl)-quinazoline (0,3 g) and 4- 
methoxyethoxy-aniline (0.857 g) is heated for 1 .5 min to produce a melt. Isopropanol (1 ml) 
and, after cooling, diethyl ether are added. The suspension is filtered, and the pale yellow 
solid is washed with a (1 :1 )-mixture of diethyl ether/isopropanol to give (4-(3.4-dihydro-1 H- 
isoquinolin-2-yl)-quinazolin-2-yl]-[4-(2-methoxyethoxy)-phenyl]-amine hydrochloride, Rf(A2) 
0.40. 

The starting material can be prepared, for example, as follows: 

a^ 2-Chloro-4-(3,4-dihvdrQ-1 H-isoQuinQlin-2-v»-Quinazoline 
A mixture of 2.4-dichloro-quinazoline (4.0 g). N,N-diisopropyl-ethylamine (10.3 ml) and 
1,2,3,4-tetrahydroisoquinoline (2.69 ml) in isopentyl alcohol (40 ml) is heated to 150 *C for 2 
h. Volatiles are removed by evaporation at reduced pressure, and the residue is partitioned 
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between a saturated sodium hydrogencarbonate solution and ethylacetate. The combined 
organics are dried over magnesium sulfate and evaporated. The cnjde product is purified 
by flash chromatography on silica gel (hacane/ethylacetate 9:1 ) to yield 2-chloro-4-(3,4- 
dlhydro-1H^isoqulnolln-2-yl)-quinazoline as a pale yellow oil which slowly crystallizes upon 
standing at room temperature, Rf (hexane/ethylacetate 6:1) 0^. 

In analogous manner as described hereinbefore, for example, following compounds can be 
prepared: 

Examples?: 2-f4-fBenzovlamino-methyl^-phenvlam inol-4-Dhenvlamino-ouina2oline 

hydrochloride 

M.p. 228 - 229"C; 

Example 98: 2-r4-^Amino-carbQnvft.ohenY laminoM-Dhenvlamino-Quinazoline hydrochloride 
M.p.334 - 33rC. 

Example 99: 2-f4-f2-Hvdroxv-ethvft-Dhen YlaminoM-Dhenvlamino-auina20line hydrochloride 
M.p.288 - 29rC. 

Example 100: 2-f4-f2-Hvdroxv-ethvn-Dhenvlamino1-4-(3 -m6thoxv-Dhenvlamino)-quinazoline 

hydrochloride 
M,p. 229 - 23rC. 

Example 101: 2-[4-(2-Hvdroxy-BthvlVDhenvlamino1-8-m ethQxv-4-Dhenvlam}no-quinazoline 

hydrochloride 
Rf{A1)0.50. 

Example 102: 2-f4-(2-MethQxv-ethvn-Dhenvlaminol-4 -phenvlamino-auina2oline hydro- 
chloride 

M.p. 234 - 236'>C. 



Example 103: 2-f4-(2-Methoxv-ethvn-Dhenvlamino|-4-r4-amino -cartx)nvl-phenvlamino>- 
Quinazoline hydrochloride 
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M.p. 288 - 290*^0. 

Example 104: 2'{4-(2-Methoxv-ethvl)-DhenvlaminoM'(3-methoxv-Dhenylamino^-quinazoline 

hydrochloride 

M.P.218 - 220X, 

Example 105: 2-f4-(3-Hvdroxv-propyl>-phenvlamino]-B-methoxy-4-Dhenylamino-quinaTOline 

hydrochloride 

M.p. 250 - 252X. 

Example 106: 2-r4*Q-Hvdroxy-propvi)-DhenvtaminoH-Phenylamino-auinazoline hydro- 
chloride 

M.p, 252-254^0. 

Example 107: 2-r4-(3-HvdrQxy'Propyn"phenvlamino]-4-(3-methoxv-phenvlamino^ 
Quinazoline hydrochloride 
M.p, 213-214^0. 

Example 108: 244'f3-Hvdroxv-propvn-Dhenv>aminol-4-r4-methoxv-phenvlamlnoV 
quinazoline hydrochloride 
M,p. 256 - 257^0. 

Example 109: 2-f4-(2-Hvdroxy-ethoxv)-phenvlaminol-4-phenvlamino-quina2oline hydro- 
chloride 

M.p, 284 - 284°C. 

Example 110: 2-f4-(2-Hydroxy-ethoxy)-phenvlaminol-4-(3-methoxy-phenylamino)- 
Quinazoline hydrochloride 
M.p. 244 - 245^0. 



Example 111: 2-f4-(2-Hydroxv-ethoxy)-phenvtemino1-4-f4-methoxy-phenvlamino^ 
quinazoline hydrochloride 
M.p. 245 - 246X. 
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Example112: 2.f4-f2-MethoxY-BthvtWDhen YiflminQM-(4-methoxv-Dhenvlamino>-ouinazoli^ 

hydrochloride 
M.p. 253 - ZS^'C. 

Example 113: g-f4.f3-Ethvl-4.methQxv^-ph ftpviaminQl-4-Dhenvlamin(HiuinazQline 

hydrochloride 

M.p. 269 - 270-0. 

Example 114: 2-f4-f3-Hvdroxy-oroDvn-p hanYlaminol-4-cyclohexvlamino-auinazoline 

hydrochloride 
M.p. 226 - 227''C. 

Example 115: 4-f4-Chloro-phenvlamlno^2- [4.(m6thQxv-acetvlamino-methvlVDhenvlaminol- 
B-methoxy-Quinazoline hydrochloride 
M.p. 265 - 266''C. 

Example 116: 4-M-Fluoro-phBnvlaniino^-8-m ftthQx y.2-f4-(2-hvdroxvethvl)-phenvlamino1- 
quinazoline hydrochloride 
M.p. 235 - 237°C. 

Example 117: 2.f4-r3-Hydroxv-Dropvn-Dhen Ylamino1-4-f3-methvl-DhenvlamlnoVquina20line 

hydrochloride 

M.p. 174-175*'C. 

Example 118: 2-r4-(3-Hydro x y-proDyn-ph flnylamino]-4-ra-hvdroxvi-Phenvlamlno)- 
Quinazoline hydrochloride 
M.p. 260 - 262°C. 

Example 119: 6-Chioro-4-cvclohexvlamino-2-r4-(3-hvd roxv-Dropvt>-phem^laminol- 
Quinazoline hydrochloride 
M.p. 248 - 249"C. 
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Example 120: 6«Chtofo-4'CYclohexylamlnO'2«f4'(2-hvdroxV'ethoxv)-Dhenylaminol- 
quinazcline hydrochloride 
M.p. 239 - 240*C. 

Example 121: 244-f3-Ethoxv'propoxy)-phenylaminol-4'Dhenvlamino*QulnazQline 

hydrochtoride 

M.p. 200 - 202-C. 

Example 122: 6-Fluoro-2-f4-(3"hvdroxv-Dropyl)-Dhenylam(no]-4-(3-methvl-Phenvlamino)- 
Quinazoline hydrochloride 
Rf(C4) 0.13 

Exam|:rfe123: 2-f4-(3-Benzvloxv-DroDOxy)-Dhenvlamlno^4-Dhenvlamino-Quinazoline hydro- 
chloride 

M.p. 177-180^0. 

Example 124: 2-[4-f3-BefT2yloxV'ProDoxv^Dhenvlaminol*4W3-methoxy-Dhenylamino)- 
ouinazoline hydrochloride 
M.p. 138.140**C. 

Example 125: 2-f4W2-Methoxy-ethoxy)>phenylamino1-4-f4-mBthoxv-phenylamino>- 
Quinazoline hydrochloride 
M.p, 257-25^0, 

Example 126: 4'Cyclohexylamino-2-f4-f3-benzvloxy-propoxy)-Dhenvlamino]-quinazoline 

hydrochloride 

M.p. 174- 1 76X. 

Example 127: 2-f4-(2-Methoxy-ethoxy)-phenylamino]-4-(3-hvdroxv-phenylamino^ 
quinazoline hydrochloride 
M.p. 227 - 229°C. 



Example 128: 244-(2-MethoxV'ethoxv)-phenvlamino]-4-f3-methoxv-phenvlamino^ 
quinazoline hydrochloride 
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M.p. 204 - 205'C. 

Example 129: 4-Cvclohexvlam inn-9- fA-r3-hvdroxv-propoxv)-phenvlamino1-quina2oline 

hydrachloride 
M.p.227 - 229«C. 

Example 130: 4^elohexvlam tn'V^>-^44ivdroxv-Dhenvlamlno)-n»inaTOlineMro(?h!9rKie 
M.p.238 - 240»C. 

Example 131: A-CvelQhexvlaminQ.2.f4-f2-m P thnw-ethoxvVPhenvlaminol-8-methoxv- 
quinazoline hydrochloride 
M.p. 247 - 248»C. 

Example 132: 4./4.ChlQrQ.Dhenviamino^-2.f4-f ? -mftthnxv-ethoxvVDhenvlaminol-8-methoxY- 

quinazoline hydrochloride 
M.p.268 - 269''C. 

Example 133: 4.f4-FiuorQ.DhePYtaminQ^-2.f4-(2- mBthQw-ethoxv\-nhRnvlamino1-8-methoxY- 

quinazoline hydrochloride 
M.p.257 - 258''C. 

Example 134: 4.Cvctohexytammn-2-[4-r2.me thnxy.ethQxyWDhenvlamino1-quinazoline 

hYdrochloride 
M.p. 188-190'C. 

Example 135: 4.N.Ethvl-cydQhfiyvlamino-2-f A -f9-mRthoxv-ethoxv)-phenvlaminol-8-methPXY 
quinazoline hydrochloride 




M.p. 267 - 268'C. 
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Example136: A.r4.nhioro-Dhen Y'^minnW2-r4-f2-methoxvacetYl-aminomethYl)-phenY^^ 
B-methoxv-Quinazoline hydrochloride 
M.p.267 - 277»C. 

Example 137: A-C^/ntohexxriaminn-a.methoxv- P -f4-oherwrtamino^-quinazdinehvdrTC^^^ 
M.p. 292 - 293'»C. 

Example 138: i> ,4.Di-f4-chtofn-DhBnvlamin n^-auinazoline hydrochloride 

M.p. 360 - sea^c. 

Example 139: 9-f4-f2-Metho x YanRtvl-aminotnBthYn-phenvlamino1-8-methoxY-4- 
phftn Ylamino -qulnazoline hYdrochlorlde 
M.p. 255 - 256'C. 

Example 140: A.CYetohexvlami p n.9.fA-f2-hvdroxvflthvl)-phenYlarTtippl-qMina?P|ine 

hYdrochloride 
M.p.272 - 274"C. 

Example 141: !>- rA.Aminomethv l Wphfinviaminol-4-f4-chlOfo-phenYlamino)-8-methoxv- 
quinazolip e hydrochloride 

Rf(dichioromethane - methanol-ammonia 40:10:1) 0.10. 

Example 142: 9-[4-fa.Hvdroxv - pmnnxv^Dhenvlamino1-4-(3-methYl-phenYlam|no)- 
quinazoline hydrochloride 
M.p. 246 - 248'*C. 



Example 143: 4.r.yr.inhexvlar P i"n-?-ta 4-/methvleneH^ioxo)-phenYlaminol-8-me^hoxY- 
quinazoline hydrochloride 
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M.p.290 - 29rC. 

Example 144: 2.fa.4-fMethvlene-diQxo^-Dhft nylamino1^-methoxv-4-phenvlamino- 
qulnazoline hydrochloride 
M.p. 267 - 269»C. 

Example 145: 4.M.Ruoro-DhenviaminQ\-2.r3. 4 .fm6thv»ene^jioxo^Dhenvlamino1-8-me<hQxv- 

quinazoline hydrochloride 
M.p-296 - 297"»C. 

Example 146: 4.ra.Hvdroxy.Dh ftnvlaminQl.2-{4-fpipflridin.l.vlWnhenvlanninQl-quinazoljne 

hydrochloride 

Rf(A1)0.31. 

Example 147: 4-f3-Methvl-Dhflnvlaminol-2-f 4-f3-benzvioxv-nrotX)XY)-phenYlamino]- 
quinazoline hydrochloride 
M.p. 138-140°C. 

Example 148: 2-f4-f2-Acetoxy-ethvlVDhep ylaminoM-Dhenvlamino-quinazoline 

hydrochloride 
M.p. 236 - 238»C. 



Example 149: 4.(6-lfHMndazol-aminol-2- (4.methoxv-Dhenvlamlno)-quinazoline 
hydrochloride 
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M.p. 328 - 330X. 

Example 150: 4-Cvclohexyiamino-244-f2*acetoxv-ethyl)-pheiwlaminol-Quinazoline 

hydrochloride 

M.p. 228 - 229^0. 

Example 151: 4'CvclohexvlaminO'2-(4*f3-plvalovloxy-proDOxv)-phen\riamino1-auinazol^ 

hydrochloride 

M.p. 220- 221 X. 

Example 152: fS)-2-f4-Methoxv-Dhenvlamino)-4-f1-Dhenvl-ethvlamino^<tuinazoline 
hydrochloride 




M.p. 269 - 270*C. 

Example 153: 4-(4-Chloro-phenylammo)'2-f(2-hvdroxv-ethoxvWphenylamino]-8-methoxV' 
quinazoline hydrochloride 
M.p. 266 - 268*»C. 



Example 154: 8-Acetoxv-4-(4-chloro-phenvlamino)-2-f(2-methoxv-ethoxv)-phenylaminol' 

quinazoline hydrochloride 

Rf = 0.87 {dichloromethane - methanol 9:1), 
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ExamplelSS: 4-Cvdohexvlaminn-g-f4-chlor o-3-nnethoxv-nhenvlamino)-B-methoxY- 

quinazoline hydrochloride 
Rf(A1) 0.50. 

Example 156: 4-f4-Chlofo-3-methoin/-Dhenv lamino^-2-f4-rriethoxv-ohenvlamino)-quinazoline 

hydrochloride 
M.p. 288 - 290'C. 

Example 157: Tablets , each containing 50 mg of active ingredient, for example. 2,4- 
diphenylamino-qulnazoline hydrochloride, can be prepared as follows: 

Comtiosition (for 1 0,000 tablets) 



Active ingredient 500.0 g 

lactose 500.0 g 

Potato starch 352.0 g 

Gelatin 8.0 g 

Talc 60.0 g 

Magnesium stearate 1 00 9 

Silica (highly disperse) 20.0 g 
Ethanol 



The active ingredient is mixed with the lactose and 292 g of potato starch, and the mixture 
is moistened using an alcoholic solution of the gelatin and granulated by means of a sieve. 
After drying, the remainder of the potato starch, the talc, the magnesium stearate and the 
highly disperse silica are admixed and the mixture is compressed to give tablets of weight 
1 45.0 mg each and active ingredient content 50.0 mg which, if desired, can be provided 
with breaking notches for finer adjustment of the dose. 

Example 158: Coated tablets , each containing 100 mg of active ingredient, for example, 
2.4-diphenylamino-quinazoline hydrochloride, can be prepared as follows: 



Comoosition (for 1000 tablets): 
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Active ingredient 



1 00.00 g 
100.00 g 
70.00 g 
8.50 g 
1.50 g 
2.36 g 
0.64 g 



Lactose 



Com starch 



Talc 



Calcium stearate 



Hydroxypropylmethylcellulose 



Shellac 



Water 



DIchloromethane 



q.s. 



The active ingredient, the lactose and 40 g of the corn starch are mixed and moistened and 
granulated with a paste prepared from 15 g of com starch and water (with warming). The 
granules are dried, and the remainder of the corn starch, the talc and the calcium stearate 
are added and mixed with the granules. The mixture is compressed to give tablets (weight: 
280 mg) and these are coated with a solution of the hydroxypropylmethylcellulose and the 
shellac in dichloromethane (final weight of the coated tablet: 283 mg). 

Example 159: Tablets and coated tablets containing another compound of the formula (I) or 
a pharmaceutically acceptable salt of a compound of the formula (i), for example as in one 
of Examples 1 to 156 , can also be prepared In an analogous manner to that described in 
Examples 157 and 158. 
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SEQUENCE USTING 



(1) INFORMATION FOR SEC ID N0:1: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 1501 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(11) MOLECULE TYPE: cDNA 

(iii) HYPOTHETICAL: NO 

(iv) ANTI-SENSE: NO 



(ix) FEATURE: 

(A) NAME/KEY: CDS 

(B) LOCATION: 61 ..1432 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO:1: 

TTAGTTTTGT TCTGAGAACG TTAGAGTTAT AGTACCGTGC 6ATCGTTCTT CAAGCTGCTA 60 

ATG GAC GTC CTC TTC TTC CAC CAG GAT TCT AGT ATG GAG TTT AAG CTT 108 
Met Asp Val Leu Phe Phe His Gin Asp Ser Ser Met Glu Phe Lys Leu 
15 10 15 



GAG GAG CAT TTT AAC AAG ACA TTT GTC ACA GAG AAC AAT ACA GCT GCT 



156 
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Glu Glu His Phe Asn Lys Thr Phe Val Thr Glu Asn Asn Thr Ala Ala 
20 25 30 



OCT CGG AAT GCA GCC TTC CCT GCC TGG GAG GAC TAG AGA GGC AGC GTA 
Ala Arg Asn Ala Ala Phe Pro Ala Trp Glu Asp Tyr Arg Gly Ser Val 
35 40 45 



204 



GAC GAT TTA CAA TAG TTT CTG ATT GGG CTG TAT AGA TTC GTA ACT CTT 
Asp Asp Leu Gin Tyr Phe Leu lie Gly Leu Tyr Thr Phe Val Ser Leu 
50 55 60 



252 



CTT GGC TTT ATG GGC AAT CTA CTT ATT TTA ATG GCT GTT ATG AAA AAG 
Leu Gly Phe Met Gly Asn Leu Leu He Leu Met Ala Val Met Lys Lys 
65 70 75 80 



300 



GGC AAT CAG AAG ACT ACA GTG AAG TTT CTC ATA GGC AAG CTG GCC TTC 
Arg Asn Gin Lys Thr Thr Val Asn Phe Leu He Gly Asn Leu Ala Phe 
85 90 95 



348 



TCC GAC ATG TTG GTG GTG CTG TTT TGC TCC CCT TTC ACC CTG ACC TCT 
ser Asp He Leu Val Val Leu Phe Cys Ser Pro Phe Thr Leu Thr Ser 
100 105 110 



396 



GTC TTG TTG GAT CAG TGG ATG TTT GGC AAA GCC ATG TGG GAT ATG ATG 
Val Leu Leu Asp Gin Trp Met Phe Gly Lys Ala Met Cys His He Met 
115 120 125 



444 



CGG TTC CTT CAA T6T GTG TCA GTT CTG GTT TCA ACT CTG ATT TTA ATA 
Pro Phe Leu Gin Cys Val Ser Val Leu Val Ser Thr Leu He Leu He 
130 135 140 



492 



TCA ATT GCC ATT GTC AGG TAT CAT ATG ATA AAG CAG CCT ATT TCT AAG 
Ser He Ala He Val Arg Tyr His Met He Lys His Pro He Ser Asn 
145 150 155 160 



540 



AAT TTA AGG GCA AAG CAT GGC TAG TTC GTG ATA GCT ACT GTC TGG ACA 
Asn Leu Thr Ala Asn His Gly Tyr Phe Leu He Ala Thr Val Trp Thr 
165 170 175 



588 



CTG GGC TTT GCC ATG TGT TCT CGG CTC CCA GTG TTT GAC AGT CTT GTG 
Leu Gly Phe Ala He Cys Ser Pro Leu Pro Val Phe His Ser Leu Val 
180 185 190 



636 
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GAA CTT AAG GAG ACC TTT GGC TCA GCA CTG CTG ACT AGC AAA TAT CTC 
Glu Leu Lys Glu Thr Phe Gly Ser Ala Leu Leu Ser Ser Lys Tyr Leu 
195 200 205 



684 



TGT GTT GAG TCA TGG CCC TCT GAT TCA TAC AGA ATT GCT TTC ACA ATC 
Cys Val Glu Ser Trp Pro Ser Asp Ser Tyr Arg He Ala Phe Thr He 
210 215 220 

TCT TTA TTG CTA GTG GAG TAT ATC CTG CCT CTA GTA TGT TTA ACG GTA 
ser Leu Leu Leu Val Gin Tyr He Leu Pro Leu Val Cys Leu Thr Val 
225 230 235 240 

AGT CAT ACC AGC GTC TGC CGA AGC ATA AGC TGT GGA TTG TCC CAC AAA 
Ser His Thr Ser Val Cys Arg Ser He Ser Cys Gly Leu Ser His Lys 
245 250 255 



732 



780 



828 



GAA AAC AGA CTC GAA GAA AAT GAG ATG ATC AAC TTA ACC CTA CAG CCA 
Glu Asn Arg Leu Glu Glu Asn Glu Met He Asn Leu Thr Leu Gin Pro 
260 265 270 

TCC AAA AAG AGC AGG AAC CAG GCA AAA ACC CCC AGC ACT CAA AAG TGG 
Ser Lys Lys Ser Arg Asn Gin Ala Lys Thr Pro Ser Thr Gin Lys Trp 
275 280 285 

AGC TAC TCA TTC ATC AGA AAG CAC AGA AGG AGG TAC AGC AAG AAG ACG 
ser Tyr Ser Phe He Arg Lys His Arg Arg Arg Tyr Ser Lys Lys Thr 
290 295 300 



876 



924 



972 



wo 97/20822 



PCT/EP96/05066 



-120- 



GCC TCT GTC TTA CCC GCC CCA GCA GGA CCT TCC CAG GGG AAG CAC CTA 1020 
Ala Cys Val Leu Pro Ala Pro Ala Gly Pro Ser Gin Gly Lys His Leu 
305 310 315 320 

GCC GTT CCA GAA AAT CCA GCC TCC GTC CGT AGC CAG CTG TCG CCA TCC 1068 
Ala Val Pro Glu Aan Pro Ala Ser Val Arg Ser Gin Leu Ser Pro Ser 
325 330 335 

AGT AAG GTC ATT CCA GGG GTC CCA ATC TGC TTT GAG GTG AAA CCT GAA 1116 
Ser Lys Val lie Pro Gly Val Pro lie Cys Phe Glu Val Lys Pro Glu 
340 345 350 

GAA AGC TCA GAT GCT CAT GAG ATG AGA GTC AAG CGT TCC ATC ACT AGA 1164 
Glu Ser Ser Asp Ala His Glu Met Arg Val Lys Arg Ser lie Thr Arg 
355 360 365 

ATA AAA AAG AGA TCT CGA AGT GTT TTC TAC AGA CTG ACC ATA CTG ATA 1212 
He Lys Lys Arg Ser Arg Ser Val Phe Tyr Arg Leu Thr He Leu He 
370 375 380 

CTC GTG TTC GCC GTT AGC TGG ATG CCA CTC CAC GTC TTC CAC GTG GTG 1260 
Leu val Phe Ala Val Ser Trp Met Pro Leu His Val Phe His Val Val 
385 390 395 400 

ACT GAC TTC AAT GAT AAC TTG ATT TCC AAT AGG CAT TTC AAG CTG GTA 1308 
Thr Asp Phe Asn Asp Asn Leu He Ser Asn Arg His Phe Lys Leu Val 
405 410 415 

TAC TGC ATC TGT CAC TTG TTA GGC ATG ATG TCC TGT TGT CTA AAT CCG 1356 
Tyr Cys He Cys His Leu Leu Gly Met Met Ser Cys Cys Leu Asn Pro 
420 425 430 

ATC CTA TAT GGT TTC CTT AAT AAT G6T ATC AAA GCA GAC TTG AGA GCC 1404 
He Leu Tyr Gly Phe Leu Asn Asn Gly He Lys Ala Asp Leu Arg Ala 
435 440 445 

CTT ATC CAC TGC CTA CAC ATG TCA TGA TTCTCTCTGTG CACCAAAGAG 1452 
Leu He His Cys Leu His Met Ser * 
450 455 

AGAAGAAACG TGGTAATTGA CACATAATTT ATACAGAAGT ATTCTGGAT 1501 
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(2) INFORMATION FOR SEQ ID N0:2: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 457 amino acids 

(B) TYPE: amino add 
(D) TOPOLOGY: linear 



(ii) MOLECULE TYPE: protein 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO:2: 

Met Asp Val Leu Phe Phe His Gin Asp Ser Ser Met Glu Phe Lys Leu 
15 10 15 

Glu Glu His Phe Asn Lys Thr Phe Val Thr Glu Asn Asn Thr Ala Ala 
20 25 30 

Ala Arg Asn Ala Ala Phe Pro Ala Trp Glu Asp Tyr Arg Gly Ser Val 
35 40 45 

Asp Asp Leu Gin Tyr Phe Leu He Gly Leu Tyr Thr Phe Val Ser Leu 
50 55 60 

Leu Gly Phe Met Gly Asn Leu Leu lie Leu Met Ala Val Met Lys Lys 
65 70 75 80 

Arg Asn Gin Lys Thr Thr Val Asn Phe Leu He Gly Asn Leu Ala Phe 
85 90 95 

Ser Asp lie Leu Val Val Leu Phe Cys Ser Pro Phe Thr Leu Thr Ser 
100 105 110 

Val Leu Leu Asp Gin Trp Met Phe Gly Lys Ala Met Cys His He Met 
115 120 125 

pro Phe Leu Gin Cys Val Ser Val Leu Val Ser Thr Leu He Leu He 
130 135 140 
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Ser He Ala He Val Arg Tyr His Met He Lys His Pro He Ser Asn 
145 150 155 160 

Asn Leu Thr Ala Asn His Gly Tyr Phe Leu He Ala Thr Val Trp Thr 
165 170 175 

Leu Gly Phe Ala He Cys Ser Pro Leu Pro Val Phe His Ser Leu Val 
180 185 190 

Glu Leu Lys Glu Thr Phe Gly Ser Ala Leu Leu Ser Ser Lys Tyr Leu 
195 200 205 

Cys val Glu Ser Trp Pro Ser Asp Ser Tyr Arg He Ala Phe Thr lie 
210 215 220 

Ser Leu Leu Leu Val Gin Tyr He Leu Pro Leu Val Cys Leu Thr Val 
225 230 235 240 

Ser His Thr Ser Val Cys Arg Ser He Ser Cys Gly Leu Ser His Lys 
245 250 255 

Glu Aan Arg Leu Glu Glu Asn Glu Met He Asn Leu Thr Leu Gin Pro 
260 265 270 

Ser Lys Lys Ser Arg Asn Gin Ala Lys Thr Pro Ser Thr Gin Lys Trp 
275 280 285 

ser Tyr Ser Phe He Arg Lys His Arg Arg Arg Tyr Ser Lys Lys Thr 
290 295 300 

Ala cys val Leu Pro Ala Pro Ala Gly Pro Ser Gin Gly Lys His Leu 



305 



310 



315 



320 



Ala val Pro Glu Asn Pro Ala Ser Val Arg Ser Gin Leu Ser Pro Ser 
325 330 335 

Ser Lys Val He Pro Gly Val Pro He Cys Phe Glu Val Lys Pro Glu 
340 345 350 

Glu Ser Ser Asp Ala His Glu Met Arg Val Lys Arg Ser He Thr Arg 



355 



360 



365 
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Ile Lys Lys Arg Ser Arg Ser Val Phe Tyr Arg Leu Thr lie Leu lie 
370 375 380 

Leu Val Phe Ala Val Ser Trp Met Pro Leu His Val Phe His Val Val 
385 390 395 400 

Thr Asp Phe Asn Asp Asn Leu He Ser Asn Arg His Phe Lys Leu Val 
405 410 415 

Tyr Cys He Cys His Leu Leu Gly Met Met Ser Cys Cys Leu Asn Pro 
420 425 430 

He Leu Tyr Gly Phe Leu Asn Asn Gly He Lys Ala Asp Leu Arg Ala 
435 440 445 

Leu He His Cys Leu His Met Ser * 
450 455 

(3) INFORMATION FOR SEQ ID NO:3: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 1457 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: cDNA 

(iii) HYPOTHETICAL: NO 
Civ) ANTI-SENSE: NO 



(ix) FEATURE: 

(A) NAME/KEY: CDS 

(B) LOCATION: 61. .1432 
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60 



108 



(xi) SEQUENCE DESCRIPTION: SEQ ID N0:3: 

GTTTCCCTCT GAATAGATTA ATPTAAAGTA GTCATGTAAT GTTTTTTTGG TTGCTGACAA 

ATG TCT TTT TAT TCC AAG CAG GAC TAT AAT ATG GAT TTA GAG CTC GAG 
Met Ser Phe Tyr Ser Lya Gin Asp Tyr Asn Met Asp Leu Glu Leu Asp 
1 ,5 10 15 

GAG TAT TAT AAC AAG ACA CTT GCC ACA GAG AAT AAT ACT GCT GCC ACT 156 
Glu Tyr Tyr Asn Lys Thr Leu Ala Thr Glu Asn Asn Thr Ala Ala Thr 
20 25 30 

CGG AAT TCT GAT TTC CCA GTC TGG GAT GAC TAT AAA AGC AGT GTA GAT 204 
Arg Asn ser Asp Phe Pro Val Trp Asp Asp Tyr Lys Ser Ser Val Asp 
35 40 45 

GAC TTA CAG TAT TTT CTG ATT GGG CTC TAT ACA TTT GTA AGT CTT CTT 252 
Asp Leu Gin Tyr Phe Leu He Gly Leu Tyr Thr Phe Val Ser Leu Leu 
50 55 60 

GGC TTT ATG GGG AAT CTA CTT ATT TTA ATG GCT CTC ATG AAA AAG CGT 300 
Gly Phe Met Gly Asn Leu Leu He Leu Met Ala Leu Met Lys Lys Arg 
65 70 75 80 

AAT CAG AAG ACT ACG GTA AAC TTC CTC ATA GGC AAT CTG GCC TTT TCT 348 
Asn Gin Lys Thr Thr Val Asn Phe Leu He Gly Asn Leu Ala Phe Ser 
85 90 95 

GAT ATC TTG GTT GTG CTG TTT TGC TCA CCT TTC ACA CTG ACG TCT GTC 396 
Asp He Leu Val Val Leu Phe Cys Ser Pro Phe Thr Leu Thr Ser Val 
100 105 110 

TTG CTG GAT CAG TGG ATG TTT GGC AAA GTC ATG TGC CAT ATT ATG CCT 444 
Leu Leu Asp Gin Trp Met Phe Gly Lys Val Met Cys His He Met Pro 
115 120 125 

TTT CTT CAA TGT GTG TCA GTT TTG GTT TCA ACT TTA ATT TTA ATA TCA 492 
Phe Leu Gin Cys Val Ser Val Leu Val Ser Thr Leu He Leu He Ser 
130 135 140 
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ATT GCC ATT GTC AGG TAT CAT ATG ATA AAA CAT CCC ATA TCT AAT AAT 540 
He Ala He Val Arg Tyr His Met He Lys His Pro He Ser Asn Asn 
145 150 155 160 

TTA ACA GCA AAC CAT GGC TAG TTT CTG ATA GCT ACT GTC TGG ACA CTA 588 
Leu Thr Ala Asn His Gly Tyr Phe Leu He Ala Thr Val Trp Thr Leu 
165 170 175 

GGT TTT GCC ATC TGT TCT CCC CTT CCA GTG TTT CAC AGT CTT GTG GAA 636 
Gly Phe Ala He Cys Ser Pro Leu Pro Val Phe His Ser Leu Val Glu 
180 185 190 

CTT CAA GAA ACA TTT GGT TCA GCA TTG CTG AGC AGC AGG TAT TTA TGT 664 
Leu Gin Glu Thr Phe Gly Ser Ala Leu Leu Ser Ser Arg Tyr Leu Cys 
195 200 205 

GTT GAG TCA TGG CCA TCT GAT TCA TAG AGA ATT GCC TTT ACT ATC TCT 732 
Val Glu Ser Trp Pro Ser Asp Ser Tyr Arg He Ala Phe Thr He Ser 
210 215 220 

TTA TTG CTA GTT CAG TAT ATT CTG CCC TTA GTT TGT CTT ACT GTA AGT 780 
Leu Leu Leu Val Gin Tyr He Leu Pro Leu Val Cys Leu Thr Val Ser 
225 230 235 240 

CAT ACA AGT GTC TGC AGA AGT ATA AGC TGT GGA TTG TCC AAC AAA GAA 828 
His Thr Ser Val Cys Arg Ser He Ser Cys Gly Leu Ser Asn Lys Glu 
245 250 255 

AAC AGA CTT GAA GAA AAT GAG ATG ATC AAC TTA ACT CTT CAT CCA TCC 876 
Asn Arg Leu Glu Glu Asn Glu Met He Asn Leu Thr Leu His Pro Ser 
260 265 270 

AAA AAG AGT GGG CCT CAG GTG AAA CTC TCT GGC AGC CAT AAA TGG AGT 924 
Lys Lys Ser Gly Pro Gin Val Lys Leu Ser Gly Ser His Lys Trp Ser 
275 280 285 

TAT TCA TTC ATC AAA AAA CAC AGA AGA AGA TAT AGC AAG AAG ACA GCA 972 
Tyr Ser Phe He Lys Lys His Arg Arg Arg Tyr Ser Lys Lys Thr Ala 
290 295 300 
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TGT GTG TTA CCT GCT CCA GAA AGA OCT TCT CAA GAG AAC CAC TCC AGA 1020 
Cys Val Leu Pro Ala Pro Glu Arg Pro Ser Gin Glu Asn His Ser Arg 
305 310 315 320 

ATA CTT CCA GAA AAC TTT GGC TCT GTA AGA AGT CAG CTC TCT TCA TCC 1068 
He Leu Pro Glu Asn Phe Gly Ser Val Arg Ser Gin Leu Ser Ser Ser 
325 330 335 

AGT AAG TTC ATA CCA GGG GTC CCC ACT TGC TTT GAG ATA AAA CCT GAA 1116 
Ser Lys Phe He Pro Gly Val Pro Thr Cys Phe Glu He Lys Pro Glu 
340 345 350 

GAA AAT TCA GAT GTT CAT GAA TTG AGA GTA AAA CGT TCT GTT ACA AGA 1164 
Glu Asn Ser Asp Val His Glu Leu Arg Val Lys Arg Ser Val Thr Arg 
355 360 365 

ATA AAA AAG AGA TCT CGA AGT GTT TTC TAG AGA CTG ACC ATA CTG ATA 1212 
He Lys Lys Arg Ser Arg Ser Val Phe Tyr Arg Leu Thr He Leu He 
370 375 380 

TTA GTA TTT GCT GTT AGT TGG ATG CCA CTA CAC CTT TTC CAT GTG GTA 1260 
Leu Val Phe Ala Val Ser Trp Met Pro Leu His Leu Phe His Val Val 
385 390 395 400 

ACT GAT TTT AAT GAC AAT CTT ATT TCA AAT AGG CAT TTC AAG TTG GTG 1308 
Thr Asp Phe Asn Asp Asn Leu He Ser Asn Arg His Phe Lys Leu Val 
405 410 415 

TAT TGC ATT TGT CAT TTG TTG GGC ATG ATG TCC TGT TGT CTT AAT CCA 1356 
Tyr Cys He Cys His Leu Leu Gly Met Met Ser Cys Cys Leu Asn Pro 
420 425 430 

ATT CTA TAT GGG TTT CTT AAT AAT GGG ATT AAA GCT GAT TTA GTG TCC 1404 
He Leu Tyr Gly Phe Leu Asn Asn Gly He Lys Ala Asp Leu Val Ser 
435 440 445 

CTT ATA CAC TGT CTT CAT ATG TAA TAA TTCTCACTGT TTACCAAGGA 1452 
Leu He His Cys Leu His Met * * 
450 455 



AAGAAC 



1457 
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(4) INFORMATION FOR SEQ ID N0:4: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 457 amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY: linear 

(11) IWOLECULE TYPE: protein 

(xi) SEQUENCE DESCRIPTION: SEQ ID N0:4: 

Met Ser Phe Tyr Ser Lys Gin Asp Tyr Asn Met Asp Leu Glu Leu Asp 
15 10 15 

Glu Tyr Tyr Asn Lys Thr Leu Ala Thr Glu Asn Asn Thr Ala Ala Thr 
20 25 30 

Arg Asn Ser Asp Phe Pro Val Trp Asp Asp Tyr Lys Ser Ser Val Asp 
35 40 45 

Asp Leu Gin Tyr Phe Leu He Gly Leu Tyr Thr Phe Val Ser Leu Leu 
50 55 60 

Gly Phe Met Gly Asn Leu Leu He Leu Met Ala Leu Met Lys Lys Arg 
65 70 75 80 

Asn Gin Lys Thr Thr Val Asn Phe Leu He Gly Asn Leu Ala Phe Ser 
85 90 95 

Asp He Leu Val Val Leu Phe Cys Ser Pro Phe Thr Leu Thr Ser Val 
100 105 110 

Leu Leu Asp Gin Trp Met Phe Gly Lys Val Met Cys His He Met Pro 
115 120 125 

Phe Leu Gin Cys Val Ser Val Leu Val Ser Thr Leu He Leu He Ser 
130 135 140 

He Ala He Val Arg Tyr His Met He Lys His Pro He Ser Asn Asn 
145 150 155 160 
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Leu Thr Ala Asn His Gly Tyr Phe Leu lie Ala Thr Val Trp Thr Leu 
165 170 175 

Gly Phe Ala lie Cys Ser Pro Leu Pro Val Phe His Ser Leu Val Glu 
180 185 190 

Leu Gin Glu Thr Phe Gly Ser Ala Leu Leu Ser Ser Arg Tyr Leu Cys 
195 200 205 

Val Glu Ser Trp Pro Ser Asp Ser Tyr Arg lie Ala Phe Thr lie Ser 
210 215 220 

Leu Leu Leu Val Gin Tyr lie Leu Pro Leu Val Cys Leu Thr Val Ser 
225 230 235 240 

His Thr Ser Val Cys Arg Ser lie Ser Cys Gly Leu Ser Asn Lys Glu 
245 250 255 

Asn Arg Leu Glu Glu Asn Glu Met lie Asn Leu Thr Leu His Pro Ser 
260 265 270 

Lys Lys Ser Gly Pro Gin Val Lys Leu Ser Gly Ser His Lys Trp Ser 
275 280 285 

Tyr Ser Phe He Lys Lys His Arg Arg Arg Tyr Ser Lys Lys Thr Ala 
290 295 300 

Cys Val Leu Pro Ala Pro Glu Arg Pro Ser Gin Glu Asn His Ser Arg 
305 310 315 320 

lie Leu Pro Glu Asn Phe Gly Ser Val Arg Ser Gin Leu Ser Ser Ser 
325 330 335 

Ser Lys Phe He Pro Gly Val Pro Thr Cys Phe Glu He Lys Pro Glu 
340 345 350 

Glu Asn Ser Asp Val His Glu Leu Arg Val Lys Arg Ser Val Thr Arg 
355 360 365 



He Lys Lys Arg Ser Arg Ser Val Phe Tyr Arg Leu Thr He Leu He 
370 375 380 
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Leu Val 
385 

Thr Asp 



Phe Ala val Ser Trp Met Pro Leu His Leu Phe His Val Val 



390 



395 



400 



Phe Asn Asp Asn Leu He Ser Asn Arg His Phe Lys Leu Val 



415 



405 410 
Tyr cys He Cys His Leu Leu Gly Met Met Ser Cys Cys Leu Asn Pro 



420 



425 



430 



lie Leu 



Tyr Gly Phe Leu Asn Asn Gly He Lys Ala Asp Leu Val Ser 



435 



440 



445 



Leu He His Cys Leu His Met ♦ * 
450 455 
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What is claimed is 

1 . Use of a compound of formula (I) 




in which 

alki and alk2. independently of one another, represent a single bond or lower alkylene; 

Ri represents hydrogen, lower alkyi, lower alkenyl, lower alkynyl, halo-lower alkyl. 
hydroxy-lower alkyI, lower alkoxy-lower alkyI, Ca-Cs-cycloalkyI, Ca-Ca-cycloalkyl-lower alkyI, 
(carbocyclic or heterocyclic) aryl» or (carbocyclic or heterocyclic) aryl-lower alkyl; 

R2 represents 

(i) hydrogen, halogen, nitro, cyano, lower alkyl, lower alkenyl, lower alkynyl, Ca-Cr 
cycloalkyi, Ca-Ce-cycloalkyHower alkyl, (carbocyclic or heterocyclic) aryl, (carbocyclic or 
heterocyclic) aryl-lower alkyl, or lower alkyl which is substituted by halogen, by hydroxy, by 
lower alkoxy. by amino, by substituted amino, by carboxy, by lower alkoxycarbonyl, by 
(carbocyclic or heterocyclic) aryt-lower alkoxycarbonyl, by carbamoyl, or by N-substituted 
carbamoyl; 

(ii) amino or substituted amino; 

(ill) hydroxy, lower alkoxy, lower alkenytoxy, lower alkynytoxy, hydroxy-lower alkoxy, lower 
alkoxy-lower alkoxy, Cs-Crcycloalkoxy, CrCB-cycloalkyl-lower alkoxy, (carbocyclic or 
heterocyclic) aryl-lower alkoxy, lower alkoxycarbonyl-oxy, (carbocyclic or heterocyclic) aryl- 
lower alkoxycarbonyl-oxy, aminocarbonyl-oxy, or N-substituted aminocarbonyl-oxy; 
(Iv) carboxy. lower alkoxy-carbonyl, lower alkoxy-lower alkoxy-carbonyl, or (carbocyclic or 
heterocyclic) aryl-lower alkoxy-carbonyl; 

(v) carbamoyl or N-substituted carbamoyl; 

(vi) a group selected from -CH(OH)-R, -CO-R, -NRrCO-O-R, -NRrCO-R, -NRrCO-NRi-R, - 
NRrS02-R. 'NRrS02-NRi-R, -SO2-R, -SO2-NR1-R, or -SO2-NR1-CO-R, [R being as defined 
below and Ri being as defined above, or the group -N(R)(Ri) represents amino which is di- 
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substituted by lower alkylene {which may be Interrupted by O, S(0)n or NRo} or which is di- 
substituted by lower alkylene which is condensed at two adjacent carbon atoms with a 
benzene ring]; or 

(vii) an element of fonnula -XiPypCs) wherein, (a) if Xi is -CH-. X2 together with X3 
represent a structural element of fonnula -X4-(CO)p-(CH2)o-, -(CH2)i,-X4-(CO)p-(CH2)r. or 
•(CH2)s-X4-CO-(CH2)r; or, (b) If Xi is -N-, X2 together with X3 represent a structural element 
of fonnula -CO-(CH2)u-; IX4 being -CH2-, -N(R,)- or -0-; the integer 0 is 3-5; the integer p is 0 
or 1 ; the integer q is 1 or 2; the integer r is 1 ; the integer s is 1 or 2; the integer t is 1 or 2; the 
integer u is 3-5; with the proviso that, if the integer p is 0, X4 is different from -CH2-;]; 
Ra and R4 , independently of one another, represent 

(i) hydrogen, lower alkyl. lower alkenyl, lower alkynyl, Ca-Ce-cycloalkyI, CVCe-cycloalkyl- 
lower alkyl, <carbocyclic or heterocyclic) aryl, (carbocyclto or heterocyclic) aryHower alkyl; or 

(ii) lower alkyl which is substituted by a substituent selected from the group consisting of: 
halogen, hydroxy, lower alkoxy, hydroxy-tower alkoxy, lower alkoxy-lower alkoxy, amino, 
substituted amino, carboxy, lower alkoxy-carbonyl, lower alkoxy-lower alkoxy-carbonyl, 
(carbocycllc or heterocyclic) aryl-lower alkoxy-carbonyl, carbamoyl. N-substituted 
carbamoyl, and -S(0)n-R; 

R3 and R4 together represent lower alkylene [which may be interrupted by O, S(0)n, 
NRo] or represent lower alkylene which is condensed at two adjacent carbon atoms with a 
benzene ring; 

X represents (carbocycllc or heterocyclic) arylene; 

wherein, in each case, any aryl moiety, for example, of (carbocycllc or heterocyclic) 
aryl, arylene, aroyl, or aryloxy, respectively, as well as the benzo ring A is unsubstituted or 
substituted by one or more substituents selected from the group consisting of 

(i) halogen, lower alkyl, lower alkenyl. lower alkynyl, Ca-Cs-cycloalkyl. Cs-Ce-cydoalkyl-lower 
alkyl, (carbocyclic or heterocyclic) aryl, lower alkoxy, lower alkenyloxy. lower alkynyloxy, 
oxy-lower alkylene-oxy. hydroxy, lower alkanoyloxy, (carbocyclic or heterocyclic) aryl-lower 
alkanoyloxy, lower alkanoyi, (carbocyclic or heterocyclic) aryl-lower alkanoyl. (carbocyclic or 
heterocyclic) aroyl, nitro. cyano; 

(ii) lower alkyl which is substituted by a substituent selected from the group consisting of: 
halogen, hydroxy, lower alkoxy, (carbocyclic or heterocyclic) aryloxy, (carbocyclic or 
heterocyclic) aryl. amino, substituted amino, carboxy, lower alkoxy-carbonyl, lower alkoxy- 
lower alkoxy-carbonyl, (carbocyclic or heterocyclic) aryl-lower alkoxy-carbonyl. carbamoyl, 
and N-substituted carbamoyl; 
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(iii) lower alkoxy which is substituted by a substituent selected from the group consisting of: 
halogen, hydroxy, tower alkoxy. C-C«-cydoalkyl, (carbocyclic or heterocyclte) arytoxy. 
(carbocyclk: or heterocyclic) aryl, amino, substituted amino, carboxy. lower alkoxy-carbonyl. 
lower alkoxy-lower alkoxy-carbonyl. (carbocyclic or heterocyclic) aryl-tower alkoxy-carbonyl, 
carbamoyl, and N-substituted carbamoyl; 

(iv) amino, substituted amino; 

(V) carboxy. lower alkoxy-carbonyl. lower alkoxy-tower alkoxy-carbonyl, (carbocyclic or 
heterocyclto) aiyl-lower alkoxy-carbonyl; 
(vi) carbamoyl and N-substituted carbamoyl; 

wherein, in each case, the substituted amino group of substituted amino, of N- 
subsMtuted carbamoyl, and of N-substituted aminocarbonyi-oxy is (i) mono-substituted or. 
independently of one another, di-substituted by lower alkyl. by Ca-Ca-cycloalkyl. by CrCe- 
cydoalkyl-iower alkyl. by (carbocyclic or heterocyclic) aryl, by (carbocyclic or heterocyclte) 
aryl-lower alkyl. or is (ii) di-substituted by tower alkylene [which may be interrupted by O. 
S(0)„ or NRol or is di-substituted by lower alkylene which is condensed at two adjacent 
carbon atoms with a benzene ring, or is (iii) mono-substituted or. in the second line, 
independently of one another, di-substituted by -CO-(0)v-R and the integer v is 0 or 1 ; 

wherein, in each case, the integer n is 0. 1 or 2; 

wherein, in each case, Ro represents hydrogen, lower alkyl. lower alkenyl. lower 
alkinyl. (carbocyclic or heterocyclic) aryl, (carbocyclic or heterocyclic) aryl-lower alkyl, lower 
alkanoyl. (carbocyclic or heterocyclic) aroyi, -SO2-R. or lower alkyl which Is subsUtuted by 
halogen, by hydroxy, or by lower alkoxy; 

wherein, in each case, R represents hydrogen, lower alkyl, Cg-Crcycloalkyl. CyCr 
cycloalkyl-lower alkyl, (carbocyclic or heterocyclic) aryl, (carbocyclic or heterocyclic) aryl- 
lower alkyl, or lower alkyl which is substituted by halogen, by hydroxy, or by tower alkoxy; 
or a pharmaceutically accetable salt thereof, for the manufacture of a pharmaceutical 
composition for treatment and prophylaxis of disorders and diseases associated with NPY 
receptor subtype. 

2. Use according to claim 1 for the manufacture of a pharmaceutical composition for 
treatment and prophylaxis of disorders or disease states caused by eating disorders, of 
obesity, bulimia nervosa, diabetes, dyspilipidimia. hypertension, memory loss, epileptic 
seizures, migraine, sleep disturbance, pain, sexual/reproductive disorders, depression, 
anxiety, cerebral hemorrhage, shock, congestive heart failure, nasal congestion or diarrhea. 
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3. Use according to daim 1 or 2 of a compound of fonmula (I) or a pharmaceutically 
acceptable salt thereof In which 

aiki and alk2, independently of one another, represent a single bond or lower alkylene; 

Ri represents hydrogen, lower alkyi, lower alkenyl, halo-lower alkyi, hydroxy-lower 
alkyi, lower alkoxy-lower alkyI, or (carbocycUc or heterocyclic) aryl-lower alkyi; 

R2 represents 

(i) hydrogen, halogen, nStro, cyano, lower alkyi, Ca-Ca-cyctoalkyI, Ca-Cs-cycloalkyHower 
alkyi, (carbocyclic or heterocyclic) aiyl, (carbocyclic or heterocyclic) aryHower alkyi, or lower 
alkyi which is substituted by halogen, by lower aikoxy, by substituted amino, by lower 
alkoxycarbonyl, or by N-substituted carbamoyl; 

(ii) substituted amino; 

Oil) hydroxy, lower aikoxy, lower alkoxy-lower aikoxy, Ca-Ce-cyclo-alkoxy. (carbocyclic or 
heterocyclic) aryl-lower aikoxy, lower alkoxycarbonyl-oxy, or N-substituted aminocarbonyl- 
oxy; 

(iv) lower alkoxy-carbonyl. lower alkoxy-lower alkoxy-carbonyl, or (carbocyclic or 
heterocyclic) aryl-lower alkoxy-carbonyl; 

(v) N-substituted carbamoyl; 

(vi) a group selected from -CH(OH)-R, -CO-R, -NR1-CO-O-R, -NR1-COR, -NRrCO-NRi-R. - 
NRrSOrR. -NRi-SOrNRrR, -SOg-R. -SOj-NRi-R, or -SOa-NRrCO-R, [R being as defined 
below and R, being as defined above, or the group -N(R)(Ri) represents amino which is di- 
substituted by lower alkylene {which may be interrupted by O, S(0)n or NRo} or which is di- 
substltuted by lower alkylene which is condensed at two adjacent carbon atoms with a 
benzene ring]; or 

(vii) an element of formula -Xi(X2)P<3) wherein, (a) if X, is -CH-. Xg together with X3 
represent a structural element of formula -X4-(CO)p-(CH2)o-. -(CH2)q-X4-(CO)p-(CH2)r, or 
-(CH2)8-X4-CO-(CH2)r; or. (b) if X, is -N-, X2 together with X3 represent a structural element 
of formula -C0-(CH2)u-; P<4 being -CH2-. -N(R,)- or -0-; the integer o is 3-5; the integer p is 0 
or 1 ; the integer q is 1 or 2; the integer r is 1 ; the integer s is 1 or 2; the integer t is 1 or 2; the 
integer u is 3-5; with the proviso that, if the integer p is 0. X4 is different ft-om -CH2-;]: 

R3 and R4 , independently of one another, represent 
(i) hydrogen, lower alkyi, lower alkenyl, Ca-Ca-cycloalkyl. Ca-Ce-cydoalkyl-lower alkyi, 
(carbocydic or heterocyclic) aryl. (carbocyclic or heterocyclic) aryl-lower alkyi; or 
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(ii) lower alkyi which is substituted by a substituent selected from the group consisting of: 
halogen, hydroxy, lower alkoxy« amino, substituted amino, lower alkoxy-carbonyl. lower 
alkoxy-lower alkoxy-carbonyl, (carbocyclic or heterocyclic) aryl-lower alkoxy-carbonyl, N- 
substituted carbamoyl, and -S(0)n-R; 

Ra and R4 together represent lower alkyiene [which may be interrupted by O, S(0)„, or 
NRo] or represent lower alkyiene which is condensed at two adjacent carbon atoms with a 
benzene ring; 

X represents phenylene, naphthyiene, thiophenylene. furyiene. or pyridylene; 

wherein, in each case, any aryi moiety, for example, of (carbocyclic or heterocyclic) 
aryl, arylene, aroyl. or aryloxy. respectively, as well as the benzo ring A is unsubstltuted or 
substituted by one or more substituents selected from the group consisting of 
(i) halogen, lower alkyI, CrCrcydoalkyl, CrCe-cydoalkyHower alkyl. (carbocyclic or 
heterocyclic) aryl, tower alkoxy. lower alkenyloxy. oxy-lower alkylene-oxy, hydroxy, lower 
alkanoyloxy, (carbocyclic or heterocyclic) aryl-lower alkanoyloxy, lower alkanoyi, 
(carbocyclic or heterocyclic) aryl-lower alkanoyi. nitro, cyano; 

(il) lower alkyl which is substituted by a substituent selected from the group consisting of: 
halogen, hydroxy, tower alkoxy, amino, substituted amino, carboxy, lower alkoxy-carbonyl. 
lower alkoxy-lower alkoxy-carbonyl, (carbocyclic or heterocyclic) aryl-lower alkoxy-carbonyl. 
cart>amoyl, and N-substituted carbamoyl; 

(iii) lower alkoxy which is substituted by a substituent selected from the group consisting of: 
halogen, hydroxy, lower alkoxy. Ca-Cs-cycloalkyI, (carbocyclic or heterocyclic) aryloxy. 
amino, substituted amino, lower alkoxy-carbonyl, lower alkoxy-lower alkoxy-carbonyl, 
(carbocyclic or heterocyclic) aryl-lower alkoxy-carbonyl, carbamoyl, and N-substituted 
cart>amoyl; 

(iv) amino, substituted amino; 

(v) carboxy. lower alkoxy-carbonyl. lower alkoxy-lower alkoxy-carbonyl, (carbocyclic or 
heterocyclic) aryl-lower alkoxy-carbonyl; 

(vi) carbamoyl and N-substituted carbamoyl; 

wherein, in each case, any aryl moiety, for example, of (carbocyclic or heterocyclic) 
aryl, aroyl. or aryloxy, respectively, is derived and selected from the group consisting of 
phenyl, biphenylyl. naphthyl, pyrrolyl. pyrazolyl. imidazolyl. triazolyl. tetrazolyl, furyl. thienyl, 
pyridyl, indolyl, indazolyl. benzofuryl, benzothiophenyi. benzimidazolyl. quinoiinyl. 
isoquinotinyl. or quinazolinyl; 
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wherein, in each case, the substituted amino group of substituted amino, of N- 
substituted carbamoyl, and of N-substituted aminocarbonyl-oxy is (i) mono-substituted or, 
independently of one another, di-subsBtuted by lower alkyi, by Cs-Ca-cycloalkyl, by GrCe- 
cycloalkyl-lower alkyI, by (carbocyclic or heterocyclic) aryl. by (carbocydic or heterocyclic) 
aryMower alkyI, or is (ii) di*sub5tituted by lower alkylene [which may be interrupted by O, 
S(0)n or NRo] or is di-substituted by lower alkylene which is condensed at two adjacent 
carbon atoms with a benzene ring, or is (iii) mono-substituted or, in the second line, 
independently of one another, di-substituted by -CO-(0)vrR and the integer v is 0 or 1 ; 

wherein, in each case, the integer n is 0, 1 or 2; 

wherein, in each case, Ro represents hydrogen or k>wer alkyI; 

wherein, in each case, R represents hydrogen, lower alkyl. (carbocyclic or 
heterocyclic) aryl-lower alkyl, or lower alky! which is substituted by halogen, by hydroxy, or 
by tower aikoxy. 

4. Use according to claim 1 or 2 of a compound of formula (I) or a pharmaceutteally 
acceptable salt thereof in which 

alkt represents a single bond or Ci-Ca-alkylene; 

alka represents a single bond or Ci-Ca-alkylene; 

Ri represents hydrogen, lower alkyl or lower alkyl which is substituted by lower alkoxy- 
carbonyl; 

R2 represents 

(i) hydrogen, halogen, cyano, nitro, lower alkyl. Ca-Cr-cycloalkyl. or phenyl; 

(li) amino, amino which is mono-substituted by lower alkyl. by lower alkoxy-lower alkyl. by 

phenyl, by pyridyi. or which is disubstituted by lower alkyl or by C2-C6-alkylene; 

(iii) hydroxy, lower alkanoyloxy, or lower aikoxy which is unsubstituted or substituted by 
hydroxy, by lower aikoxy. by phenyl-lower aikoxy. by lower-alkanoyloxy, by Ca-Ce-cycloalkyI 
or by phenyl; 

(iv) a group selected from -NRrCO-R, -NRrSOa-R, -SOrR, or -SOrNRi-R, [R being lower 
alkyl. lower alkoxy-lower alkyl. phenyl, or naphthyl. and the group -N(R)(Ri) represents 
amino which is mono-substituted by lower alkyl or by lower alkoxy-lower alkyl. or which is di- 
substituted by lower alkyl or by Cz-Ce-alkylene {which may be interrupted by O or NRo. Ro 
being hydrogen or lower alkyl}]; 

(vi) carbamoyl; 
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R3 represents hydrogen, lower alkyi which is unsubstituted or substituted by CyCr 
cycloalkyl. by phenyl, or by di-lower alkylamino. or represents CVCrcycloalkyI, phenyl which 
is unsubstituted or is substituted by a subsBtuerrt selected from the group consisting of: 
halogen, cyano. lower alkyl. lower alkoxy. hydroxy, and carbamoyl, or represents Indazolyl: 

R4 represents hydrogen or lower alkyl which is unsubstituted or substituted by kwer 
alkoxy-carbonyl; or 

R3 and R4 together represent lower alkylene which is condensed at two adjacent 
cart)on atoms with a benzene ring; 

X represents phenylene whfch is unsubstituted or substituted by halogen, lower alkyl. 
halo-lower alkyl. lower alkoxy. or oxy-tower alkylene-oxy. or represents nahthylene; 

wherein the benzo ring A is unsubstituted or substituted a substituent selected from 
the group consisting of: halogen, nitro. amino, di-lower alkylamino. lower alkyl. lower alkoxy. 
lower alkoxy-lower alkoxy. tower alkoxy-lower alkyl. di-(k>wer alkyl)-amino-lower alkyl. 
phenyl, and tower alkanoyl. 

The invention relates especially to a method of treatment and prophylaxis of disorders and 
diseases associated with NPY receptor subtype Y5 comprising administering to a warm- 
blooded animal in need of such treatment a therapeutically effective amount of a compound 
of formula (I) or a pharmaceutically acceptable salt thereof in which 

alki represents a single bond; 

alkz represents a single bond or Ci-Ca-alkylene; 

R, represents hydrogen or lower alkyl; 

R2 represents 

(i) hydrogen, halogen, cyano. nitro. lower alkyl, or phenyl; 

00 amino which is mono-substituted by lower alkyl. phenyl or pyridyl. or which is 

disubstituted by lower alkyl or by Cz-Ce-alkylene; 

(iiO hydroxy or lower alkoxy which is unsubstituted or substituted by CrCrcycloalkyI or by 
phenyl; 

(iv) a group selected from -CH(OH)-R. -CO-R. -NR,-CO-R. -NRrSO^-R. -NR,-S(VNR,-R; - 
SOrR. or -S02-NR,-R. [R being lower alkyl. halo-tower alkyl. phenyl, pyridyl. or naphthyl. R, 
being as defined above, or the group -N(R)(R,) represents amino which is mono-substituted 
by lower alkyl. by hydroxy-lower alkyl. or by naphthyl. or which is di-substituted by lower 
alkyl or by CVCe-alkylene {which may be intermpted by O or NRo. Ro being hydrogen or 
lower alkyl}]; 
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R3 represents phenyl which is unsubstituted or is substituted by a subsWuent selected 
from the group consisting of. halogen, cyano. lower alkyi, lower alkoxy, and oxy-lower 
aikylene-oxy; 

R4 represents hydrogen; 

X represents phenylene which is unsubstituted or substituted by hatogen, lower alkyl. 
hato-lower alkyl, lower alkoxy. tower alkoxy-lower alkyl; 

wherein the benzo ring A is unsubstituted or substituted by one or more substituents 
selected from the group consisting of 

hatogen. lower alkyl. halo-lower alkyl. lower alkoxy. hydroxy, hydroxy-lower alkoxy. and 
tower alkoxy-tower alkoxy. 

5. Use according to claim 1 or 2 of a compound of formula (I) or a pharmaceutically 
acceptable salt thereof in which 

(a) alki and alka both represents a single bond; and 

Ra represents hydrogen, amino which is disubstituted by by Cz-Ce-alkylene. especially 
pentylene, or Ci-C4-alkoxy, especially methoxy; or 

(b) alk, represents a single bond; alkz represents C-Cg-alkylene; and 

R2 represents fiv) a group selected from -NH-SO2-R . -SO2-R, or -SOj-NH-R. [R being 
C-Cralkyl. or naphthyl. or the group -NH(R) represents amino which is mono-substituted by 
Ci-C4-alkyl. by hydroxy-C,-C4-alkyl, or by naphthyl, or which is di-substltuted by C,-C4-alkyl 
or by CrCs-alkylene {which may be interrupted by O or NRo. Ro being hydrogen or C,-C4- 
alkyl}]; 

and, in each case, 

R, represents hydrogen; 

R3 represents phenyl which is unsubstituted or is substituted by a substituent selected 
from the group consisting of: halogen, cyano, CrC4-alkyl, Ci-C4-alkoxy, and oxy- CrC4- 
alkylene-oxy; and 

R4 represents hydrogen; 

X represents phenylene which is unsubstituted or substituted by halogen, Ct-C4-alkyl, 

or Ci-C4-alkoxy; 

wherein the benzo ring A is unsubstituted or substituted by C,-C4-alkoxy. 

6. Use according to daim 1 or 2 of a compound of formula (I) or a pharmaceutically 
acceptable salt thereof in which 



wo 97/20822 



PCT/EP96/05066 



- 138- 

(a) alki and aik2 both represents a single bond; and 

Ra represents hydrogen* amino which is disubstituted by by C^-Cralkylene, especially 
pentylene. or CrC4*alkoxy, especially methoxy; or 

(b) alki represents a single bond; alka represents Ci-Craikylene; and 

Ra represents (iv) a group selected from -NH-SOrR . -SOrR, or -SCVNH-R, {R being 
Ci-CralkyI, or naphthyl, or the group -NHCR) represents amino which is mono-substituted by 
CrCralkyI, by hydfO)cy-CrC4-alkyi, or by naphthyl, or which is di-substituted by d-Cralkyl 
or by Ca-Ce-alkyiene {which may be intenupted by O or NRo, Ro being hydrogen or C1-C4- 
alkyl}]; 

and» in each case, 

Ri represents hydrogen; 

R3 represents phenyl which is unsubstituted or is substituted by a substituent selected 
from the group consisting of: halogen, cyano, CrC4-alkyl, CrC4-alkoxy, and oxy- C1-C4- 
alkylene-oxy; and 

R4 represents hydrogen; 

X represents phenylene which is unsubstituted or substituted by halogen, CrC4-alkyi, 
or Ci-C4-alkoxy; 

wherein the benzo ring A is unsubstituted or substituted by CrC4-alkoxy. 

7. Use according to claim 1 or 2 of a compound of formula (I) or a pharmaceuticaily 
acceptable salt thereof in which 

alki represents a single bond; 

alka represents a single bond or d- or Ca-alkylene; 

Ri represents hydrogen; 

R2 represents hydrogen, hydroxy, CrC4-alkoxy, especially methoxy, lower alkoxy- 
lower alkoxy, phenyl-lower alkoxy-lower alkoxy, amino, amino which is disubstituted by by 
Ca-Ce-alkyiene, especially pentylene, lower alkoxycarbonyl-amino, or -SO2-R or -SOrNH-R 
and R being CrC4-alkyl, especially methyl; and. in each case; 

R3 represents Ca-Ce-cycloalkyI, phenyl-lower alkyi, or phenyl which is unsubstituted or 
is substituted by halogen, hydroxy, or lower alkoxy; 

R4 represents hydrogen; and 

X represents 1 ,4-phenylene or 1 ,3-phenylene which is di-substituted by oxy- 
methylene-oxy; 
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wherein the benzo ring A is unsubstituted or substituted by CrC4-alkoxy, especially, 
methoxy, preferably in position 8 of the quinazoline ring. 

8. Use according to claim 1 or 2 of a compound of formula (I) or a pharmaceutically 
acceptable salt thereof in which 

alki and alk2 both represent a single bond; 
Rt is hydrogen; 
R4 is hydrogen; 
Xis 1,4-phenylene; 

R2 is Ci*C4-alkoxy, especially methoxy, and R3 is phenyl which is substituted by 
hydroxy, especially 3-hydroxy-phenyl; or 

R2 is Ci-C4-alkoxy-Ci-C4-alkoxy, especially 2-methoxy-ethoxy. or 1-piperidino; and 
R3 is phenyl; and 

the benzo ring A is unsubstituted or substituted in position 8 of the quinazoline ring by 
CrC4-alkoxy, especially methoxy. 

9. A compound of formula (I) or a salt thereof in which; 

alki and alkz, independently of one another, represent a single bond or lower alkylene; 

Ri represents hydrogen, lower alkyl. lower alkenyl, lower alkynyl. halo-lower alkyi, 
hydroxy-lower alkyl. lower alkoxy-lower alkyl. Ca-Cs-cycloalkyI, Ca-Cs-cycloalkyHower alkyl. 
(carbocydic or heterocyclic) aryl, or (carbocyclic or heterocyclic) aryl-lower alkyl; 

R2 represents a group selected from -CH(OH)-R, -CO-R, -NR,-CO-0-R. -NRrCOR. - 
NRi-CO-NRt-R. -NRrS02-R, -NRrS02-NRrR. -SOg-R, -SOg-NRrR. or -S02-NR,-C0-R, [R 
being as defined below and Ri being as defined above, or the group -N(R)(Ri) represents 
amino which is di-substituted by lower alkylene {which may be interupted by O, S(0)n or 
NRo} or which is di-substituted by lower alkylene which is condensed at two adjacent carbon 
atoms with a benzene ring]; or 

(vii) an element of formula 'X^{X2)Q^) wherein, (a) if Xi is -CH-. X2 together with X3 
represent a structural element of formula -X4-(CO)p-(CH2)o-. -(CH2)q-X4-(CO)p-(CH2)r, or 
-(CH2)s-X4-CO-(CH2)r; or, (b) if Xi is X2 together with Xa represent a structural element 
of formula -CO-{CH2)u-; P<4 being -CH2-, -N(R,)- or -0-; the integer 0 is 3-5; the integer p is 0 
or 1 ; the integer q is 1 or 2; the integer r is 1 ; the integer s is 1 or 2; the integer t is 1 or 2; the 
integer u is 3-5; with the proviso that, if the integer p is 0, X* is different from -CH2-;); 
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R3 and R4 . independently of one another, represent 
(i) hydrogen, lower alkyl. lower alkenyl, lower alkynyl, Ca-CrcyctoalkyI, CrCe-cydoalkyl- 
lower alkyl. (carbocydte or heterocyclic) aryl, (cartx>cyc«c or heterocyclk;) aryHower alkyl; or 
(iQ tower alkyl which is substituted t>y a 8ut)stituent sei«:ted from the group consisting of: 
halogen, hydroxy, lower alkoxy, hydroxy-lower alkoxy. lower alkoxy-lower alkoxy. amino. 
sut)stituted amino, carlwxy, lower alkoxy-cartranyl, tower alkoxy-lower alkoxy-cartxwiyl, 
(carbocyclic or heterocyclic) aryl-lower alkoxy-cartxxiyl, cart)amoyl, N-sul)Stituted 
carbamoyl, and -S(0)n-R; 

Ra and R4 together represent lower alkylene (which may be interrupted by O, S(0)n, 
NRol or represent lower alkylene which is condensed at two adjacent carbon atoms with a 
benzene ring; 

X represents (carbocyclic or heterocyclic) arylene; 

wherein, in each case, any aryl moiety, for example, of (carbocyclic or heterocyclic) 
aryl, arylene, aioyl. or aryloxy, respectively, as well as the benzo ring A is unsubstituted or 
substituted by one or more substituents selected from the group consisting of 
(1) halogen, tower alkyl, lower alkenyl, lower alkynyl, CrCrcycloalkyI, Ca-CrcycloalkyHower 
alkyl, (carbocyclic or heterocyclic) aryl. lower alkoxy, lower alkenytoxy, tower alkynyloxy, 
oxy-lower alkytene-oxy, hydroxy, lower alkanoyloxy, (carbocydto or heterocyclk;) aryl-lower 
alkanoyloxy, lower alkanoyi, (carbocyclic or heterocyclic) aryWower alkanoyi, (carbocydto or 
heterocyclic) aroyl, nitro, cyano; 

Ci) lower alkyl whteh is substituted by a substituent selected from the group consisting of: 
halogen, hydroxy, lower alkoxy, (carbocyclic or heterocyclic) aryloxy, (carbocydte or 
heterocyclic) aryl. amino, substituted amino, carboxy. tower alkoxy-carbonyl, lower alkoxy- 
lower alkoxy-carbonyl, (carbocydic or heterocyclic) aryl-tower alkoxy-carbonyl. carbanroyi, 
and N-substituted carbamoyl; 

(iii) lower alkoxy which is substituted by a substituent seleded from the group consisting of: 
halogen, hydroxy, lower alkoxy, Cs-Ce-cydoalkyl. (carbocyclic or heterocydic) aryloxy, 
(carbocydic or heterocydic) aryl, amino, substituted amino, carboxy, lower alkoxy-carbonyl, 
lower alkoxy-lower alkoxy-carbonyl, (carbocydic or heterocyclic) aryl-lower alkoxy-carbonyl, 
carbamoyl, and N-substituted carbamoyl; 

(iv) amino, substituted amino; 

(v) carboxy, lower alkoxy-carbonyl, lower alkoxy-lower alkoxy-carbonyl. (carbocydte or 
heterocyclic) aryl-lower alkoxy-carbonyl; 
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(vi) carbamoyl and N-substituted carbamoyl; 

wherein, in each case, the substituted amino group of substituted amino, of N- 
substituted carbamoyl, and of N-substituted aminocarbonyl-oxy is (!) mono-substituted or, 
independently of one another, di-substituted by lower alkyi, by Cs-Ce-cycloalkyI, by CrCr 
cycloalkyl-lower aikyi, by (carbocyclic or heterocyclic) aryl, by (carbocyclic or heterocyclic) 
aryl-lower alkyI, or is (ii) di-substituted by lower alkylene [which may be intenupted by O, 
S(0)n or NRo] or is di-substituted by lower alkylene which is condensed at two adjacent 
carbon atoms with a benzene ring, or is (iiO mono-substituted or, in the second line, 
independently of one another, di-substituted by -CO-(0)v^R and the integer v is 0 or 1 ; 

wherein, in each case, the integer n Is 0, 1 or 2; 

wherein, in each case, represents hydrogen, lower alkyI, lower alkenyi, tower 
alkinyl, (carbocyclic or heterocyclic) aryl, (carbocyclic or heterocyclic) aryl-lower alkyI, lower 
alkanoyi, (carbocyclic or heterocyclic) aroyl. -SOa-R. or lower alky! which is substituted by 
halogen, by hydroxy, or by lower alkoxy; 

wherein, in each case, R represents hydrogen, lower alkyI, Ca-Ca-cycloalkyI, Ca-Ce- 
cycloalkyl-lower alkyI, (carbocyclic or heterocyclic) aryl, (carbocyclic or heterocyclic) aryl- 
lower alkyI, or lower alkyI which is substituted by halogen, by hydroxy, or by lower alkoxy. 

10. A compound according to claim 9 of formula (I) or a salt thereof selected from the 

group consisting of 

2,4-Diphenylamino-quina20line. 

2-(4-Methoxy-phenylamino)-4-phenylamino-quinazoline; 

2-(4-Fluoro-phenylamino)-4-phenylamino-quinazoline; 

2-(4-Phenyl-phenylamino)-4-phenylamino-quinazoline; 

2-(4-{N,N-Dimethylamino)-phenylamino]-4-phenylamino-quinazoline; 

2-(3,4-Dimethoxy-phenylamino)-4-phenylamino-quinazoline; 

2-[4-(N,N-Diethylamino)-phenylamino]-4-phenylamino-quinazoline; 

2-[4-{Ben2yloxy)-phenylaminol-4-phenylamino-quina20line; 

2-(4-Amino-phenylamino)-4-phenylamino-quinazoline; 

2-(3-(N,N-Dimethylamino)-phenylamino]-4-phenylamino-quina2oiine; 

2-[4-(N,N-Dipropylamino)-phenylamino]-4-phenylamino-quinazoline: 

2-(4-Cyano-phenylamino)-4-phenylamino-quinazoline; 

2-[4-(2-Pyridylamino)-phenylamino]-4-phenylamino-quinazoline; 
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2-l4-(Aminomethyl)-phenylamino]-4-phenylamino-qu«nazoline; 
2-t3-(Aminormthyl)-phenylamjnol-4-phenylamino-quinazoline; 
2-(4-Hydroxy-phenylamitx>)-4-phenylamino-quina20line; 
2-I4-(3-Cyclohexyl-proi>yk>xy)-phenylaminol-4-phenylamiiw-quinaz^ 

2.4-Di-(4-methoxy-phenylamino)-quinazoHne; 

2-(4-Cyano-phenylamino)-4-(3-methoxy-phenyJarnino)-quinazoline: 

2-l4-(N.N-Diethylamino)-phenylafTMnoH-(3-memoxy-phenytamirM>)-quinazollTO^ 

2-(4-CyclohexyJ-phenylamino)-4-(3-niethoxy-phenyIamino)-quinazoline; 

2-{4-Mettu)xy-phenylamino)-4-(3-metho)<y-phenylamino)-quinazoline; 

2-[4.(AmlrwmethyO-phenylaminol-4-{3-methoxy-phenylamino)-quina2oline; 

2-(4-N.N-Diethylamino-phenylamino)-4.(4-methoxy-phenylamino)-quina2oline; 

2-[4-(N.N-Dipropylamino)-phenylamino)-4-(4-methoxy-phenylamino)-quinazoline;. 

2-(4-Cyclohexyl-phenylamino)-4-(4-metho)(y-phenylamino)-quinazoline; 

2-(4-Hydroxy-phenylamino)-4-{4-methoxy-phenylamino)-quinazoline; 

2-l4-(2-Pyridylamino)-phenylamino]-4-(4-methoxy-phenyJamino)-quinazoHne; 

2-l4-(N.N-DimethylamitK>)-phenylamino]-4-(4-methoxy-phenylamino)-quinazoline: 

2-[4-(Piperidin-1-yO-phenylamino)-4-phenylamino-quinazoline; 

2-[4-(Benzyloxy)-phenylaminol-4-{3-methoxy-phenylamino)-quinazoline; 

2-(4-Hydroxy-phenylamino)-4-(3-methoxy-phenylamino)-quinazoline; 

2.13- (N.N-Dimethylamino)-phenylarnino).4-(3-methoxy-phenylamino)-quinazoline; 

2-{4-Chloro-phenylamino)-4-phenylamino-quinazoline; 

2-{4-Methyl-phenyJamino)-4-phenylamino-quinazoline; 

2-{3-Methoxy-phenylamino)-4-phenylamino-quinazoline; 

2-(2-Methoxy-phenylamino)-4-phenylamino-quina2oline; 

2-(4-Nitro-phenylamino)-4-phenylamino-quinazoline: 

2,4-Di-(3-methoxy-phenylamino)-quinazoline; 
2-[4-(Benzyloxy)-phenylaminol-4-(4-methoxy-phenytamino)-quinazoline; 

2.14- (Aminomethyl)-phenyJamino]-4-(4-methoxy-phenylarnino)-quinazoline; 
2-(4-(Piperidin-1-yl)-phenylaminol-4-(3-methoxy-phenylamino)-quina2oline; 
2-[4-(Piperidin-1-yl)-phenylaminol-4-{4-methoxy-phenyiafnino)-quinazoline; 
N-Methyl-l4-{4-phenylaminoK,ulna2olln-2-ylamino)-phenylhmethanesulfonamkle: 
N-2-l4-(4-Methyl-piperidlne-1-sulfonylmethyl)-phenyl^N-4-phenyl-^^ 
N.2-l4-(N-Memyl-piperazine-1-sulforTylmethyl)-phenyn-N-4-phenyl-qu-^^^^^ 
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N-244-(N-Methyl-piperazine-1-sulfonylmethyl)-phenyl]-N-4-phenyl-quinazoline^ 

N-2-[4-(Morpholine-4-suHonylm0thyl)-phenyO-N-4-phenyl-quinazoline-^ 

N,N-Dimethyl-{4-(4-phenylamino<|Uinazolin-2-ylamino)-phenyl]-meth 

N-(2-Methoxy-ethyl)-[4-(4-phenylamino-quinazolirv2-ylamino)-phenyl]-metha^ 

2-(4-(EthanesuJfonylmethyl)-phenylamino]-4-phenylamino-quinazoline; 

N^4-[4.(4.Methoxy-phenylamlno)-quinazolin-2-ylaminoJ-ben2ylhm 

fsl-{4.[4.(4.Methoxy-phenylamino)-quinazolin-2-ylamino]-benzyl}-methan 

NH4-[4-(3-Metho>cy-phenylamjno)-qujnazolin-2-ylamino]-benzyl}-methane 

N-[4*(4-Phenylamino-quinazolin-2-ylamino)-benzyq-methanesulfonamide; 

6-Bromo-2,4-di-(3-methoxy-phenyianfilno)-quinazoiine; 

6-Bromo-2,4-dl-(3-methoxy-phenylamino)-quina2oline; 

2-(3-Metho)cy-phenylamino)-6-nitr(>-4-phenylamino-quinazoline; 

6-Amino-2-(3-methoxy-phenylamino)-4-phenylamino-quina2oline; 

2.4-Diphenylamino-6-phenyl-quinazoline; 

N,N-Dimethyl-[4-(6-phenyl-4-phenylaminoKjuinazolin-2-ylamino)-pheny^ 
sulfonamide; 

N,N-Dime%l-[4-(5-methoxy-4-phenylamlnoKiuina20lin-2-ylamino)-phen 
sulfonamide; 

N-Methyl-I4-(6-metho)cy-4-phenylamino-quinazolin-2-ylamino)-phenyl]-methanesutfonamide; 

6-Methoxy-2-(4-methoxy-phenylamino)-4-phenylamino-quina20line; 

2-(4-Hydroxy-phenylamino)-6-methoxy-4-phenylamino-quinazoHne; 

2-{4-BenzyIoxy-phenylamino)-6-methoxy-4-phenylamino-quinazoline; 

N-Methyl-(4-(7-metho)cy-4-phenylamino-quinazolin-2-ylamino)-phenyl]-methanesulfonamide; 

N-Methyl-[4-(8-methoxy-4-phenylamino-quinazolin-2-ylamino)-phenyl]-methanesulfonamide; 

N-(4-(8-Methoxy-4-phenylamino-quinazolin-2-ylamino)-benzyl]-methanesulfonamide; 

N-{4-[8-Methoxy-4>(3-metho)cy-phenylamino)-quinazolin-2-ylamino]-ben2yl]}- 

methanesulfonamide; 

5-(8-Metho)(y-4-phenylamino-quina20lin-2-ylamino)-naphthalene-1 -sulfonic acid methyla- 
mide; 

8-Methoxy-2-I4-(piperidin-1-yl)-phenylamino)-4-phenylamino-quina20line; 
8-Methoxy-2-(4-methoxy-phenylamino)-4-phenylamino-quina20line; 
2-{4-Aminomethyl-phenylamino)-8-methoxy-4-phenylamino-quinazoline; 
Naphthalene-1 -sulfonic acid 4-I(4-amino-quinazoiin-2-ylamino)-methyl]-benzylamide; 
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Naphthalene-1 -sulfonic acid 3-[(4-amino-quinazolin-2-ylamino)-methyll-benzylamide; 

N-Methyl-{4-(8-methyl-4-phenytaiTMno-quina»lln-2-ylamino)-phenyn-r^ 

N,N-Dimethyl-(4-(8-methyl-4-phenylamlno-quina2olin-2-ylamlrK))-phenyl]-metha 

sulfonanmde; 

N,N-Oimemyl-{4-(8-methyl-4-memylamiiro-qulnazolln-2-ytemlfK>)-phenyl]-m^ 
sulfonamide; 

N,N-Dlmethyl-l4-(8-memoxy-4-phenylamlno-quina2olln-2-ylamlno)-phenyl]-metha^ 
sulfonamide; 

N(6).N(6)-Dimethyl-N(2).N(4)-dlphenyl-qulna20line-2,4,6-triamine; 

N(4)-(3-ChlorophenyO-N(6).N{6)-dimethyl-N{2)-phenyl-quina20line-2,4,6-triamine; 

(4-(6-Dimethylamino-4-phenylamino-quinazoiin-2-ylamino)-phenyll-N.N-dimethyl-methane- 

sulfonamide; 

[4-(8-Dimethylamlnomethyl-4-phenylamino-quinazolin-2-ylamino)-phenyil-N.N-dimethyl- 
methanesulfonamide; 

8-Methoxymethyl-N(2)-(4-methoxy-phenyl)-N(4)-phenyl-quinazoline-2,4-diamine; 
N(2)-(4-Ethanesulfonylmethyl-phenyl)-8-methoxymethyl-N(4)-phenyl-quinazollne-2.4- 

dlamine; 

[4-(8-Methoxymethyl-4-phenylamino-quinazolin-2-ylamlno-phenyll-N-methyl- 
methanesuifonamlde; 

N(2)-(4-Ethansulfonylmethyl-phenyl)-8-methoxy-N(4)-phenyl-quina20line-2.4-diamine; 

N(4)-Cydopropyl-N(2)-(4-ethansulfonylmelhyl-phenyl)-8-methoxy-qulna2oline-2,4-diamine; 

N(4)-CycIopropylmethylamino-N(2)-(4-ethansulfonyimethyl-phenyJamino)-quina2oline; 

N(2)-(4-Ethansulfonylmethyl-phenyl)-N(4)-methyl-qulnazoline-2,4-diamlne; 

N(4)-(2-Dimethylamino-ethyl)-N{2)-{4-ethanesuWonylmethyi-phenyl)-quinazoline-2,4- 

diamine; 

{4-[4-(3-Chiorophenylamino)-quinazolln-2ylamino]-phenyl}-N.N-dimethyl- 
methanesulfonamide; 

{(4-Methoxyphenyl)-(4-phenylamino-quinazolin-2-yl)aminol-acetic add ethyl ester; 
({2-(4-(2-methoxyetho)cy)-phenylamino]-quinazolin-4-yl-(4-methoxyphenyl)aminol-aceticac 

ethyl ester; 

N(4)-Cyclohexyl-N(4)-ethyl-N(2)-I4-(methoxyethoxy)-phenyl-quinazoline-2.4-diamlne; 

(4-(3.4-Dihydro.1/+isoquinolin-2-yl)-qulna2olin-2-yll-(4-(2-methoxyethO)cy)phenyllamine: 

2-(4-(Benzoylamlno-methyl)-phenylamino]-4-phenylamino-quinazoline; 
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2-[4-(Amino-carbonyl)-phenylaminoJ-4-phenylamino-quinazoline; 

2-(4-(2-Hydroxy-ethyl)-phenylaminoJ-4-phenylamino-quina2oline; 

2-(4-(2-Hydroxy-ethyl)-phenylamino]-4-{3-methoxy-phenylamino)-quin»^ 

2-I4-(2-Hydroxy-^thyl)-phenylamino]-8-methoxy-4-phenylaminoKiuinffi^ 

2-[4-(2-Methoxy-ethyl)-phenylamino]-4-phenylamino-quinazoline; 

2-[4-(2-Methoxy-ethyl)-phenylamino]-4-(4-aminoK:arbonyl-phenylamino)-quin»^ 

2-[4-(2-Methoxy-ethyl)-phenylaminol-4-(3-methoxy-phenylamino)-quinazoH 

2-(4-(3-Hydroxy-propyl)-phenylamino]-8Hiiethoxy-4-phenylamino-quii^ 

2-(4-(3-Hydroxy-propyl)-phenylamino]-4-phenylamino-quinazoline; 

2-[4-(3-Hydroxy-propyl)-phenylamino}-4-(3-methoxy-phenylamino)-quinazoline; 

2-[4-(3-Hydro)cy-propyl)-phenylamino]-4-(4-methoxy-phenylamino)-quinazoline; 

2-[4-(2-Hydroxy-ethoxy)-phenylamino)-4-phenylamino-quinazoline; 

2-[4-(2-Hydroxy-ethoxy)-phenylamino]-4-(3-methoxy-phenylamino)-quina20line; 

2-[4-(2-Hydro)cy-ethoxy)-phenylamino]-4-(4-methoxy-phenylamino)-quina20li^ 

2-[4-(2-Methoxy-ethyl)-phenylamino]-4-(4-methoxy-phenylamino)-quinazoline; 

2-[4-(3 2-(4-(3-Hydroxy-propyl)-phenylamino]-4-cyclohexylarnino-quinazoline; 

2-[4-(3-Ethyl-4-methoxy)-phenylamino]-4-phenylamino-quinazoline; 

2-[4-(3-Hydroxy-propyl)-phenylamino]-4-cyclohexylamino-quina2oline; 

4-(4-Chloro-phenylamino)-2-[4-(methoxy-acetylamlno-methyl)-phenylaminol-8-mem^ 

quinazoline; 

4-(4-Fluoro-phenylamino)-8-methoxy-2-[4-(2-hydroxyethyl)-phenylamino]-quinazoline; 

2-[4-(3-Hydroxy-propyl)-phenylamino]-4-(3-methyl-phenylamino)-quinazoline; 

2-I4-(3-Hydroxy-propyl)-phenylamino]-4-(3-hydroxyl-phenylamino)-quina20line; 

6-Chloro-4-cyclohexylamino-2-[4-(3-hydroxy-propyl)-phenylamino)-quinazoline; 

6-Chloro-4-cyclohexylamino-2-[4-(2-hydroxy-etho)cy)-phenylamino]-quinazoli 

2-(4-(3-Ethoxy-propoxy)-phenylaminoJ-4-phenylamino-quinazoline; 

6-Fluoro-2-(4-(3-hydroxy-propyl)-phenylamino]-4-(3-methyl-phenylamino)-quinazoli 

2-(4-(3-Benzyloxy-propoxy)-phenylamino]-4-phenylamino-quina2oline; 

2-[4-(3-Benzyloxy-propoxy)-phenylamino]-4-(3-methoxy-phenylanriino)-quina2oline; 

244'(2-Methoxy-ethoxy)-phenylamino]-4-(4-methoxy-phenylamino)-quina2oline; 

4-Cyclohexylamino-2-(4-(3-ben2yloxy-propoxy)-phenylaminol-quinazoline; 

2-[4-(2-Methoxy-ethoxy)-phenylamino]-4-(3-hydroxy-phenylamino)-quina20line; 

244-(2-Methoxy-ethoxy)-phenylaminol-4-(3-methoxy-phenylamino)-quina2oline; 
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4-Cyclohexylamino-2-{4-(3-hydroxy-propoxy)-phenylamino]-quinazoline; 

4-Cyclohexylamino-2-(4-hydroxy-pheny»ainjno)-quinazoline; 

4-Cyctohexylamino-2-(4-(2-methoxy-ethoxy)-phenylamifK)]-8-fne 

4-(4<;htoro-phenylamlno)-2-[4-(2-melhoxy-«thoxy)-phenylaminol-«-metho)(yKjum 

4-(4-Ruoroi)henylamlno)-2-K-(2-methoxy-eth<»cy)i)henylaminoJ-8-m 

4-Cyclohe>cylamino-2-[4.(2-methoxy-«thoxy)-phefiylamino]<|uina2^ 

4-N-Ethyl-cyclohexylamino-2-(4-(2-fnethoxy-«thoxy)-phenylamlno]-8-in^ 

4-(4-Chloro-phenylamino)-2-(4-(2-metho)cyacetyl-aminomelhyl)-phenylamino]-8-nf^ 

quinazoline; 

4-Cyclohexylamino-8-methoxy-2-(4-phenylamino)-quinazoline; 
2,4-Di-(4-chloro-phenylamino)-quinazoline; 

2-{4-{2-Methoxyacetyl-amiiTomethyl)-phenylaminol-8-methoxy-4-phenylamino-quinazoline; 

4-Cyclohexylamino-2-[4-(2-hydroxyethyl)-phenylaminoJ-quinazoline; 

2-l4-Aminomethyl)-phenylamino]-4-(4-chloro-phenylamino)-8-methoxy-quinazoline; 

2-(4-(3-Hydroxy-propoxy)-phenylamino]-4-(3-methyl-phenylamino)-quinazoline; 

4-Cyclohexylamino-2-(3,4-(methylene-dioxo)-phenylamino]-8-methoxy-quinazoline; 

2-[3,4-(Mettiylene-dioxo)-phenylamlno]-8-methoxy-4-phenylamino-quinazoline; 

4-(4-nuoro-phenylamino)-2-[3,4-(methylene-dloxo)-phenylaminol-8-methoxy-qulnazoline; 

4-(3-Hydroxy-phenylamino)-2-(4-(piperidin-1-yl)-phenylamino]-quiaazofine; 

4-(3-Methyl-phenylamino)-2-[4-(3'ben2Eyloxy-propoxy)-phenylamino]-quinazoline; 

2-[4-(2-Acetoxy-ethyl)-phenylaminol-4-phenylamino-quinazoline: 

4-{6-1(H)-lndazol-amlno]-2-(4-rnethc)xy-phenylamino)-quinazoline; 

4-Cyclohexylamino-2-I4-(2-a<»toxy-^hyO-phenylaminol-quinazoline: 

4-Cyclohexylamino-2-(4-{3-pivaIoyloxy-propoxy)i)henylaminol-quina2oline; 

(S)-2-{4-Methoxy-phenylamino)-4-(1-phenyl-ethy!amino)-quina2oline;4-(4-Chloro- 

phenylamino)-2-[(2-hydroxy-ethoxy)-phenylaminol-8-methoxy-quinazoline; 

8-Acetoxy-4-(4-chloro-phenylamino)-2-((2-methoxy-ethoxy)-phenylaminol-quinazoline; 

4-Cyclohexytamino-2-(4-chloro-3-methoxy-phenylamino)-8-methoxy-quinazoline; and 

4-(4-Chloro-3-methoxy.phenylamino)-2-(4-methoxy-phenyJamino)-quinazoline; or. in each 

case, a salt thereof. 



11. A pharmaceutical composition for the treatment and prophylaxis of diseases or 
disorders associated with NPY Y5 receptor subtype comprising a therapeutically effective 
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amount of a compound of formula (I) or a pharmaceutically acceptable salt thereof according 
to claim 1 . 
and a carrier. 

12. A pharmaceutical composition according to claim 11 for the treatment of disorders or 
disease states caused by eating disorders, of obesity, bulimia nervosa, diat>etes, 
dyspilipidimia, hypertension, memory toss, epileptic seizures, migraine, sleep disturbance, 
pain, sexual/reproductive disorders, depression, anxiety, cerebral hemorrhage, shock, 
congestive heart failure, nasal congestion or diarrhea. 

13. A method for the treatment and prophylaxis of diseases or disorders associated with 
NPY Y5 receptor subtype comprising administering to a warm-blooded animal, including 
man. in need of such treatment a therapeutically effective amount of a compound of 
formula (I) or a pharmaceutically acceptable salt thereof according to claim 1. 



INTERNATIONAL SEARCH REPORT 



Intenoti ■ Apjlie^ioo No 

PCT/EP 96/05066 



A nj^SIFICATION OF SUBJECT MATTER , 

tpct Ce7D239/95 A61K31/505 



Accoitlmg to faterenioml Patent Qasriflcation (IPQ or to holh imHomI caawficatt on and IPC 
SEARCHED 



Minimum doomwiurtioii searched (daanficaaon «y«ton followed by daiaficrton symboh) 



IPC 6 C07D A61K 



(documentation searched other tttan fninimum documentation 



u> the extent that nich documents are included in the Odds seardied 



Ekdnmic dau 



)»at eonadted during the interoalional search (name of data base and. where pracocal, seardi lams used) 



C. DOCUMENTS CONStDERED TO BE RELEVANT 



Category' 



OUUon of document. 



with indication, where apfoxipnate, of the relevant passifcs 



US 5 064 833 A (IFE ET. AL.) 12 November 
1991 

see claims; examples 

EP 0 326 329 A (ELI LILLY & CO.) 2 August 
1989 

see examples 1,7.24-28.74 

WO 92 14716 A (PFIZER INC.) 3 September 
1992 

see claims; examples 

WO 95 25726 A (RECORDATI S.A. CHEMICAL AND 
PHARMACEUTICAL CO.) 28 September 1995 
see claims; example 28 

WO 92 07844 A (PFIZER IMC.) 14 May 1992 
see claims; exajnples 1-71 



Fuither d uo i mtntt arc listed in the conlinua&on of box C. 



-/-■ 

ID 



Pamt family mcmbm are listed in annex. 



• Speaai catefoncs of died documems : 

•A* document defining the general state of the art which U not 

consideied to be of particular relevance 
'B' eariicT docummt but publidied on or after the international 

ruins date 

•L' document which may throw doute on priority 

^JteSis dted to esiblish the publicaftoo date of another 

dtation or odier spedal reaaon (as speafied) 

•Q' document lefening to an oral disdosure. use, exhibition or 

odier means 

'V document publxsbed prior to the inteinaiioMl filing dale but 
later than the priority date claimed 



T" later document pObUshed after the mtemattonai fiUng date 
or pnority dale and not in conflict with the appUcation but 
cited to unde«tand the principle or iheoiy underiymg the 
invention 

"X* tfocumem of particular relevance; the daimed invertion 
cannot be conadeied novd or cannot be considered to 
involve an inventive step when the document is taken alone 

•Y* docomem of particular relevance; the daiiiKd invrajon 
camot be considered to involve an mventive step when the 
document is combined iwth one or more other such docu- 
ments, such combination bang obvious to a person skiUed 
in the art. 

•A" documem member of the same patent family 



Date of the actual completion of the intcmaliond 



5 Hay 1997 



:ISA 



Name and mailing address of the I 

European Patent OfTice. P.B. 5818 Patenltaan 2 

NL.22»0HVRii$wijk 

Td. (-^31-70) 340-2040, TX. 31 «Sl cpo nl. 

Fas (^31-?0) 340-3016 



Datcofmaaingorthcintccnational search report 



2 3. 05. 97 



Audiorized oflkcr 



Helps. I 



FMm PCT/ISA^O l«w»* 



page 1 of 2 



INTERNATIONAL SEARCH REPORT 



(nlemaa^. -J Applicatioa No 

PCT/EP 96/05066 



C^Continuation) DOCUMfiNTS CONSIDERED TO BE RELEVANT 



C«ie|ory* 



P.A 



auUD of doeumeiM. «Mlh mdKUion. who* tppnipntte, of the iclcvant putafcs 



EP 0 225 866 A (GEROT PHARMAZEUTI KA GHBH) 
16 June 1987 
see example 2 

WO 94 14795 A (YUHAN CORPORATION) 7 July 
1994 

see claims; examples 18-61 

JOURNAL OF MEDICINAL CHEMISTRY, 

vol. 24, no. 2, February 1981. WASHINGTON 

DC. US, 

pages 127-40, XP000653661 

E. F. ELSUGER ET. AL.: "Synthesis and 

Antimalarial Effects of 

N2-Aryl -N4- [(dial kyl amino)al kyl] - and 

N4-Aryl -N2- [ (di al kyl ami no) al kyl ] - 

2 , 4-qui nazol i nedi ami nes . " 

see tables II, ,111., IV 

JOURNAL OF MEDICINAL CHEMISTRY, 

vol. 28, no. 1, January 1985, WASHINGTON 

DC, US. 

page 12-17 XP000653640 
J. MILLEN ET. AL. : 
"2-(beta-Arylethylamino)- and 
4-(beta-Aryl ethyl amino)quinazolines as 
Phosphodiesterase Inhibitors." 
see page 16, column 2, paragraph 4 

JOURNAL OF MEDICINAL CHEMISTRY, 

vol. 36, no. 6, June 1993, WASHINGTON DC, 

US, 

pages 690-8, XP00e652149 

D. GIARDINA ET. AL. : "Structure-Activity 

Relationships in Prazosin-Related 

Conpounds. 2. Role of the Piperazine Ring 

on alpha-Blocking Activity." 

see table 1 

EP 0 448 765 A (HEUMANN PHARMA GMBH) 2 

October 1991 

see whole document 

EP 0 614 911 A (ELF SANOFI) 14 September 
1994 

see whole document 

WO 96 12489 A (ELI LILLY & CO.) 2 May 1996 
see claims; examples 



Relevant to claim No. 



1-13 



1-13 



1-13 



Fortn PCT/!SA^W (M«ti«»i*uo« of tnond tttctq (July iW) 

page 2 of 2 



intebnahonal search report 



Incer-'tioiMi applicatsoo No. 

PCT/EP 96/05066 



Box I Observations where certain cUims were found unsearchabte (Continuaiion of item 1 of first sheet) 



Thb Inttrnauonal Search Report his not been tstabUshed in respect of cerisin daims under Article 17(2)(s) for the following resions: 
^ be«ise^ey relate to lubjeci matter not required to be searched by this Authority, namely: 

Remark: Although claira(s) 13 ^ . . . , 

is(are) directed to a method of treatment of the human/animal 
body, the search has been carried out and based on the alleged 
effects of the compound/composition. 



^* b^ust^^y relate to parts «tf Uie InumaUonai Application that do not comply with the prescribed rcquiremenu to such 
an extent that no mcaningfu] International Search can be carried out, spedflcally: 

In view of the very broad scope of the claims which Include vague defini- 
tions such as "heterocyclic aryl" and "substituted amino", the search has 
been limited to the scope covered by the examples on economic grounds. Some 
of the compounds in claim 10 are not included in the scope of claim 9. 

3 i i Claims Nos * 

* ' ' because they are dependent daimi and are not drafted in accordance with the second and third sentences of Rule 6.4(a). 



Box 11 Observations where wnity of invention is lacking (Continuatran of item 2 oflirst sheet) 



This International Searching Authority found multiple inventions in this international application, as follows: 



1. rn As all required additional search fees wtre timely paid by the apphcant, this Intemaiiona] Search Report covers all 

searchable daims. 

2, rn As all searchable claims could be searched without effort justifying an additional fee. this Authority did not invite payment 

of any additional fee. 



3. I I As only some of the required additional search fees were timely paid by the applicant, this Internationa! Search Report 
' — ' covers only those claims for which fees were paid« spedflcally daims Noi.: 



4. n No required addiuonai search fees were timely paid by the appUcanL Consequently, this International Search Report is 
— restricted to the invcnuon first mentioned in the daimr, it is covered by daims Nos„- 



Ronarfc en Pnrtwt Q The additional search fees were accompanied by the appbcant's protest 

[ [ No protest accompanied the payment of additional search fees. 



Form PCT/ISA/210 (continuation of first sheet (1)) (iuly 1992) 



INTERNATIONAL SEARCH REPORT 

InfonniXloa on pjrient famity membcn 



Pateni documcm 
died in search report 



Publication 
dale 



Intcnutii..^ AppUcation No 

PCT/EP 96/05066 



Patent faniiy 
mcmber(<) 



Publication 
date 



US 5064833 A 



EP 326329 A 



WO 9214716 A 



WO 9525726 A 



WO 9207844 A 



12-11-91 



02-08-89 



03-09-92 



28-09-95 



AU 627576 8 
AU 5486490 A 
CA 2015981 A 
DE 69063465 D 
OE 69003465 T 
EP 0404322 A 
JP 3017068 A 



AU 
AU 
CN 
DK 
EG 
JP 
PT 
US 



632994 B 
2874789 A 
1035825 A 
170817 B 
19187 A 
1226877 A 
89506 B 
5411963 A 



121735 T 
655798 B 
1184892 
9205645 
2101542 
1064271 
9203872 



AT 
AU 
AU 
BR 
CA 
CN 
CZ 

DE 9290018 U 
DE 69202243 D 
DE 69202243 T 
EP 0572437 A 
ES 2071484 T 
HU 64755 A 
JP 6500117 T 
ZA 9201911 A 



AU 1894895 A 
EP 0750614 A 
ZA 9502208 A 



14-05-92 



AT 124694 T 
AU 644035 6 
AU 9059291 A 



27- 08-92 
15-11-90 
10-11-90 

28- 10-93 
20-01-94 
27-12-90 
25-01-91 



21-01-93 
03-08-89 
27-09-89 

29- 01-96 

30- 10-94 
11-09-89 
29-04-94 
02-05-95 



15-05-95 

12- 01-95 

15- 09-92 

07- 06-94 
21-08-92 
09-09-92 

13- 04-94 

14- 10-93 
01-06-95 
31-08-95 

08- 12-93 

16- 06-95 
28-02-94 
06-01-94 
19-08-93 



09-10-95 
02-01-97 
28-12-95 



15-07-95 
02-12-93 
26-05-92 



Fom PCT/tSAOtO tpUtM fimily wuim) (July 1*92) 



page 1 of 3 



Inforauaan on patem faintly members 


Intenunv^ Application No 

PCT/EP 96/05G66 


Patent document 
. died in search report 


Publicalion 
date 


Patent family 
mcmberfs) 


Publication 
date 



wo 9207844 A 



2095213 
1061411 



BR 
CA 
CK 

OE 9190155 U 

OE 69111077 D 

DE 69111077 

EP 0556310 

ES 2074867 

FI 932032 

HU 64533 

HZ 240476 

SK 400992 

US 5444062 

ZA 9108767 



07-05-92 

27- 05-92 
07-10-93 
18-08-95 
02-11-95 
25-08-93 
16-09-95 
05-05-93 

28- 01-94 
27-04-94 
09-08-95 
22-08-95 
05-05-93 



EP 225866 


A 


16-06-87 


AT 384218 A 
DE 3681701 A 
JP 62132869 A 
US 4795750 A 


12-10-87 
31-10-91 
16-06-87 
03-01-89 


WO 9414795 


A 


07-07-94 


EP 0677049 A 
JP 8500841 T 


18-10-95 
30-01-96 


EP 448765 


A 


02-10-91 


AT 109979 T 
AU 637882 B 
CA 2037433 A 
OE 59006842 D 
IE 65252 B 
IL 97424 A 
JP 7089939 A 


15-09-94 
10-06-93 
01-10-91 
22-09-94 
18-10-95 
26-05-95 
04-04-95 



EP 614911 A 



14-09-94 



FR 


2701480 A 


19-08-94 


AU 


673398 B 


07-11-96 


AU 


5516594 A 


18-08-94 


CA 


2115631 A 


16-08-94 


CN 


1104634 A 


05-07-95 


FI 


940680 A 


16-08-94 


HU 


66960 A 


30-01-95 


JP 


6293794 A 


21-10-94 


NO 


940503 A 


16-08-94 



Feim PCT.1SA/3I0 (punt ramily mnex) (Juty 1993} 



page 2 of 3 



INTERNATIONAL SEARCH REPORT 



InfonruOoa on patent family monbers 



Cntemab*.^ Appltc««OQ No 

PCT/EP 96/65066 



Patent docymcni 
ctied in scirch report 



Publication 
date 



Patent family 
member(s) 



Publication 
date 



EP 614911 



NZ 25G878 A 
US 5586258 A 
ZA 9401029 A 



27-02-96 

09-04-95 
15-08-95 



WO 9612489 A 



02-05-96 



AU 
EP 



3953795 A 
0716854 A 



15-05-96 
19-06-96 



Fora PCT/ISA/UO (pMMi ramtty mumjO (J«ly 1993) 



page 3 of 3 



THIS PAGE BLANK (Mspao) 



WORLD rNHELLECTUAL PROPERTY ORGANIZATION 
International Bureau 




PCX 

INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT) 



(51) International Patent Classiftcation ^ : 
C07D 239/95, A61K 31/505 



A2 



(U) International Publication Number; 
(43) International Publication Date: 



WO 97/20823 

12 June 1997 (12.06.97) 



(21) International Application Number: PCr/EP96/05067 

(22) International Filing Date: 18 November 1996 (I8.i 1.96) 



(30) Priority Data: 
08/566.378 



1 December 1995 (01 .12.95) US 



(60) Parent Application or Grant 
(63) Related by Continuation 
US 

Filed on 



08/566,378 (CIP) 
1 December 1995(01.12.95) 



(71) Applicant (for all designated States except US): NQVARTIS 

AG fCH/CHJ; Schwarzwaldailcc 215, CH-4058 Basic (CH). 

(72) Inventors; and 

(75) Inventors/Applicants (for US only): RtJEGER, Hcinrich 
[CH/CHl; Alcmanncnwcg 6. CH-41I2 FlUh <CH). 
SCHMIDLIN, Tibur [CH/CH]; Fricdcnsgasse 36. CH- 
4056 Basle (CH). RIGOLLIER. Pascal [FR/FRJ; 2, nic 
Sainlc-Cathcrine. F-68100 Mulhousc (FR), YAMAGUCHI, 
Yasuchika IJP/CH]; Tcllstrassc 44/2. CH-4053 Basic (CH). 
TINTELNOT-BLOMLEY. Marina [DE/DE]; Rdttlerstrasse 
I, D-79689 Maulburg (DE). SCHILLING, Walter [CH/CH]; 
Im Muspcnackcr, CH-4204 Himmelried (CH). CRISCIONE, 



Lcoluca IIT/CHl; Kirchstrassc 15, CH-4313 M6hlin (CH). 
MAH. Robert [CA/CHJ; Baslersuasse 258, CH-4123 
AHschwil (CH). 

(74) Common Representative: NOVARTIS AG; Patent and Trade- 
marlc Dept., Klybeckstrasse 141, CH.4002 Basle (CH). 



(81) Designated Slates: AL. AU, BA, BB. BG, BR, CA, CN. CU, 
CZ, EE, GE, HU, IL. IS, JP. KP, KR. LC, LK, LR, LT, LV. 
MG, MK. MN. MX, NO, NZ, PL, RO, SG, SI, SK, TR, TT. 
UA. US, UZ, VN. ARIPO patent (KE, LS. MW. SD, SZ. 
UG), Eurasian patent (AM. AZ, BY, KG. KZ, MD, RU. TJ. 
TM), European patent (AT, BE, CH, DE, DK, ES. FI, FR, 
GB, GR, IE, IT, LU, MC, NL, PT, SE), GAP! patent (BF. 
BJ, CF, CG. CI, CM, GA, GN. ML. MR. NE. SN, TO, TG). 



Published 

Without international search report and to be republished 
upon receipt of that report. 



(54) Title: RECEPTOR ANTAGONISTS 




(57) Abstract 

The invention relates to a compound of foraiula (I) in which the variables arc as defined and/or a salt or a tautomer thereof; and relates 
to a method of treatment of disorders or diseases associated with NPY receptor subtype Y5. to phannaceutical compositions comprising a 
compound of fomiula (I) or a pharmaceutically acceptable salt thereof and to the manufacnire of the compounds of formula (I) or a salt 
thereof. 



FOR THE PURPOSES OF INFORMATION ONLY 



Codes used to identify States party to the PCT on the from pages of pamphlets publishing international 
applications under the PCT. 



AM 


Armenia 


GB 


United Kingdom 


MW 


MaUwi 


AT 


Austria 


GE 


Georgia 


MX 


Mexico 


AU 


AuMralia 


CN 


Guinea 


NE 


Niger 


BB 


Barbados 


GR 


Greece 


NL 


Netherlandi 


BE 


Bel^hmi 


HU 


Hunguy 


NO 


Norway 


BF 


Builcuia Faio 


IE 


Ireland 


NZ 


New Zealand 


BG 


Bulgaria 


IT 


Italy 


PL 


Poland 


BJ 


Benin 


JP 


Japan 


PT 


(\muga] 


BR 


Brazil 


KE 


Kenya 


RO 


Romania 


BY 


Belarus 


KG 


Kyrgysun 


RU 


Russian Federation 


CA 


Canada 


KP 


Democratic People's Republic 


SD 


Sudan 


CF 


Central African Republic 




of Korea 


SE 


Sweden 


CO 


Congo 


KR 


Republic of Korea 


SG 


Singapore 


CH 


Switxerland 


KZ 


Kazakhstan 


SI 


Slovenia. 


CI 


CAe d'lvoire 


U 


Ltechtenstein 


SK 


StovakU 


CM 


Cameroon 


LK 


Sri Unka 


SN 


Senegal 


CN 


China 


LR 


Liberia 


sz 


Swaziland 


CS 


Czechoslovakia 


LT 


Lithuania 


TD 


Chad 


CZ 


Czech Republic 


LU 


Luxcmbouiy 


TG 


Togo 


DE 


Gennany 


LV 


Latvia 


TJ 


Tajikistan 


DK 


Denmark 


MC 


Monaco 


TT 


Trinidad and Tobago 


EE 


Estonia 


MO 


Republic of Moldova 


UA 


Ukraine 


E5 


Spain 


MG 


Madagascar 


UG 


Uganda 


n 


Finland 


ML 


Mali 


US 


United Slates of America 


rx 


France 


MN 


Mongolia 


uz 


Uzbekistan 


GA 




MR 


Mauritania 


VN 


Viet Nam 



wo 97/20823 



PCT/EP96/05067 



- 1 - 



RECEPTOR AffTAGONISTS 
Background of the Invention 

Neuropeptide Y (NPY) is a member of the pancreatic polypeptide family of peptides and is 
one of the most abundant and widely distributed peptides at the central and peripheral 
nervous system. NPY acts as a neurotransmitter playing an important role In the regulation 
of various diseases. Intensive evaluations lead to the finding that multiple NPY receptors 
are existing being responsible for different physiological and pharmacological activities. 
Recently, a new NPY receptor subtype has been characterized and cloned, designated as 
Y5 receptor. It has been demonstrated that the pharmacological function associated with 
Y5 relates, for example, to obesity and eating disorders. Accordingly, the provision of 
compounds which act as antagonists of this receptor subtype represents a promisable 
approach in the regulation of diseases or disorders, such as obesity and eating/food intake 
disorders. 

Summary of the Invention 

The invention relates to new compounds having Y5 antagonistic properties, to 
pharmaceutical compositions and to a method of treatment and prophylaxis of disorders 
and diseases associated with NPY receptor subtype Y5. 

Detailed Description of the Invention 

The invention relates to a compound of formula (I) 




in which 



alki and alkg. independently of one another, represent, a single bond or lower 



alkylene; 
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Ri represents hydrogen, tower alkyi, tower alkenyl. tower alkynyl, hato-tower alkyl. 
hydroxy-tower alkyl. tower alkoxy-tower alkyI, Ca-Ce-cyctoalkyl, Ca-Ca-cyctoalkyl-tower alkyI, 
(carbocycHc or heterocyclic) aryl. or (carbocyclic or heterocyclic) aryl-lower alkyI; 

Rz represents 

(i) hydrogen, halogen, nitro. cyano, lower alkyI, lower alkenyl, lower alkynyl, Ca-Ca- 
cyctoalkyl, Ca-Ca-cycloalkyHower alkyI, (carbocyclic or heterocyclic) aryl, (carbocyclto or 
heterocyclic) aryl-lower alkyi, or tower alkyI which is substituted by halogen, by hydroxy, by 
lower alkoxy, by amino, by substituted amino, by carboxy, by tower afkoxycarbonyl, by 
(carbocyclic or heterocyclic) aryMower alkoxycarbonyl, by carbamoyl, or by N-substituted 
carbamoyl; 

(ii) amino or substituted amino; 

(ill) hydroxy, lower alkoxy. tower alkenytoxy, tower alkynyloxy. hydroxy-lower alkoxy, tower 
alkoxy-lower alkoxy, Ca-Ce-cyctoalkoxy, Ca-Cs-cycloalkyl-lower alkoxy, (carbocyclic or 
heterocyclic) aryl-lower alkoxy, lower alkoxycarbonyl-oxy, (carbocyclic or heterocyclic) aryl- 
lower alkoxycarbonyl-oxy, aminocarbonyl-oxy, or N-substituted aminocarbonyl-oxy; 

(iv) carboxy, lower alkoxy-carbonyl. lower aikoxy-lower alkoxy-carbonyl, or (cartx^cydic or 
heterocyclic) aryl-lower alkoxy-carbonyi; 

(v) carbamoyl or N-substituted carbamoyl; 

(vi) a group selected from -CH(OH)-R, -CO-R, -NRrCO-O-R, -NRi-CO-R. -NRrCO-NRrR, - 
NRrSOa-R. -NRrSOg-NRrR, -SO2-R, -SOrNRi-R. or -SOrNRrCO-R. [R being as defined 
below and Ri being as defined above, or the group •N(R)(Ri) represents amino which is di- 
substituted by lower alkylene {which may be interrupted by O. S(0)n or NRo} or which is di- 
substituted by lower alkylene which is condensed at two adjacent carbon atoms with a 
benzene ring]; or 

(vii) an element of formula -X3(X4)(X5) wherein, (a) if X3 is -CH-, X4 together with X5 
represent a structural element of formula -X6-(CO)p-(CH2)o-, -(CH2)q-X6-{CO)p-(CH2)r. or 
-(CH2)8-X6-CO-(CH2)r; or. (b) if X3 is -N-, X4 together with X5 represent a structural element 
of formula -C0-(CH2)u-; P<6 being -CH2-, -N(Ri)- or -0-; the integer o is 3-5; the integer p is 0 
or 1 ; the integer q is 1 or 2; the integer r is 1 ; the integer s is 1 or 2; the integer t is 1 or 2; the 
integer u is 3-5; with the proviso that, if the integer p is 0, X4 is different from -CH2-;]; 

Xi represents Ca-Ce-cycloalkylene, Ca-Ce-cydoalkenylene, Ca-CB-cycloalkylidene. C3- 
Ce-cycloalkenylidene, oxo-Ca-Ca-cycloalkylene, oxo-Ca-Ce-cycloalkenylene, OX0-C3-C8- 
cycloalkylidene. or oxo-Ca-Ce-cycloalkenyiidene; 
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X2 represents -0-, -S(0)n- or a group of the formula -N(R4)-; 
R3 and R4 , independently of one another, represent 

(i) hydrogen, lower alkyl. lower alkenyl. lower alkynyl. CrCe-cycloalkyI, Ca^la-cycloalkyl- 
lower alkyl, (carbocyclic or heterocyclic) aryl, (carbocyclic or heterocyclic) aryHower alkyl; or 

(ii) lower alkyl which is substituted by a substituent selected from the group consisting of: 
halogen, hydroxy, lower alkoxy, hydroxy-lower alkoxy. lower alkoxy-lower alkoxy, amino, 
substituted amino, carboxy, lower alkoxy-carbonyl, lower aikoxy-lower alkoxy-carbonyl, 
(carbocyclic or heterocyclic) aryl-lower alkoxy-carbonyl, carbamoyl, N-substituted 
carbamoyl, and -S(0)n-R: 

Ra and R4 together represent lower atkylene [which may be interrupted by O. S(0)n, 
NRo) or represent lower alkylene which is condensed at two adjacent carbon atoms with a 
benzene ring; 

wherein, in each case, any aryl moiety, for example, of (carbocyclic or heterocyclic) 
aryl, arylene. aroyi, or aryloxy, respectively, as well as the benzo ring A is unsubstituted or 
substituted by one or more substituents selected from the group consisting of 

(i) halogen, lower alkyl. lower alkenyl, lower alkynyl, Ca-Ce-cycloalkyI, Ca-Cs-cycloalkyMower 
alkyl. (carbocyclic or heterocyclic) aryl, lower alkoxy, lower alkenyloxy. lower alkynyloxy. 
oxy-lower alkylene-oxy, hydroxy, lower alkanoyloxy. (carbocyclic or heterocyclic) aryl-lower 
alkanoyloxy, lower alkanoyl. (carbocyclic or heterocyclic) aryWower alkanoyl. (carbocyclic or 
heterocyclic) aroyI, nitro, cyano; 

(ii) lower alkyl which is substituted by a substituent selected from the group consisting of: 
halogen, hydroxy, lower alkoxy, (carbocyclic or heterocyclic) aryloxy, (carbocyclic or 
heterocyclic) aryl, amino, substituted amino, carboxy, lower alkoxy-carbonyl, lower alkoxy- 
lower alkoxy-carbonyl, (carbocyclic or heterocyclic) aryl-lower alkoxy-carbonyl. carbamoyl, 
and N-substituted carbamoyl; 

(iii) lower alkoxy which is substituted by a substituent selected from the group consisting of: 
halogen, hydroxy, lower alkoxy. Ca-Ce-cycloalkyl. (carbocyclic or heterocyclic) arytoxy. 
(carbocyclic or heterocyclic) aryl, amino, substituted amino, carboxy, lower alkoxy-carbonyl, 
lower alkoxy-lower alkoxy-carbonyl, (carbocyclic or heterocyclic) aryl-lower alkoxy-carbonyl, 
carbamoyl, and N-substituted carbamoyl; 

(iv) amino, substituted amino; 

(v) carboxy, lower alkoxy-carbonyl, lower alkoxy-lower alkoxy-carbonyl. (carbocyclic or 
heterocyclic) aryl-lower alkoxy-carbonyl; 
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(vi) carbamoyl and N-substltuted carbamoyl; 

wherein, In each case, the substituted amino group of substituted amino, of N- 
substituted carbanrK)yl, and of N-substituted aminocarbonyl-oxy is (i) mono-substituted or. 
independently of one another, di-substituted by lower alkyl. by Ca-Ce-cydoalkyl, by Cg-Ce- 
cycloalkyl-lower alkyt. by (carbocyclic or heterocyclic) aryl, by (carbocydic or heterocyclic) 
aryl-lower alkyl. or is (ii) di-substituted by tower alkylene [which may be interrupted by O, 
S(0)n or NRo] or is di-substituted by tower alkylene which is condensed at two adjacent 
carix)n atoms with a benzene ring, or is (iii) mono-substituted or, in the second line, 
independently of one another, di-substituted by -CO-(0)^R and the integer v is 0 or 1 ; 

wherein, in each case, the integer n is 0, 1 or 2; 

wherein, in each case, Ro represents hydrogen, lower alkyl. lower alkenyl, lower 
alkinyl, (carbocyclic or heterocyclic) aryl, (carbocyclic or heterocyclic) aryl-lower alkyl. lower 
alkanoyi, (carbocyclic or heterocyclic) aroyi, -SO2-R, or lower alkyl which is substituted by 
halogen, by hydroxy, or by lower alkoxy; 

wherein, in each case, R represents hydrogen, lower alkyl. Ca-Ce-cycloalkyI, Ca-Cs- 
cycloalkyl-lower alkyl. (carbocyclic or heterocyclic) aryl, (carbocyclic or heterocyclic) aryl- 
lower alkyl. or lower alkyl which is substituted by halogen, by hydroxy, or by lower alkoxy; 
or a salt or a tautomer thereof; and relates to a method of treatment of associated with NPY 
receptor subtype Y5. to pharmaceutical compositions comprising a compound of formula (I) 
or a pharmaceutically acceptable salt thereof and to the manufacture of the compounds of 
formula (I) or a salt thereof. 

Compounds of formula (I) in which X^-Ra represent -OH or -SH, are present in form of 
proton tautomers i.e. in a kind of end-keto tautomeric fomis. Corresponding tautomers also 
are an embodiment of the present invention. 

The compounds (I) can be present as salts, in particular pharmaceutically 
acceptable salts. If the compounds (I) have, for example, at least one basic 
centre, they can torn acid addition salts. These are fomted. for example, with 
strong inorganic acids, such as mineral acids, for example sulfuric acid, a 
phosphoric acid or a hydrohalic acid, with strong organic carboxylic acids, such as 
CrC4- alkanecarboxylic acids which are unsubstituted or substituted, for example, 
by halogen, for example acetic acid, such as saturated or unsaturated 
dicarboxylic acids, for example oxalic, malonic, succinic, maleic. fumaric, phthalic 
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or terephthalic acid, such as hydroxycarboxylic acids, for example ascorbic, 
glycolic, lactic, malic, tartaric or citric acid, such as amino acids, for example 
aspartic or glutamic acid, or such as benzoic acid, or with organic sulfonic acids, 
such as CrC4-alkane- or arylsulfonic acids which are unsubstituted or substituted, 
for example by halogen, for example methane- or p-toluenesulfonic acid. 
Corresponding acid addition salts can also be formed having, if desired, an 
additionally present basic centre. The compounds (1) having at least one acid 
group (for example COOH) can also form salts with bases. Suitable salts with 
bases are, for example, metal salts, such as alkali metal or alkaline earth metal 
salts, for example sodium, potassium or magnesium salts, or salts with ammonia 
or an organic amine, such as morpholine, thiomorpholine, piperldlne, pyrrolidine, 
a mono-, di- or tri-lower alkylamine, for example ethyl-, tert-butyl-, diethyl-, 
diisopropyl-, triethyl-, tributyl- or dimethylpropylamine, or a mono-, di- or trihydroxy 
lower alkylamine, for example mono-, di- or triethanolamine. Corresponding 
internal salts may furthermore be formed, if a compound of formula comprises 
e.g. both a carboxy and an amino group. Salts which are unsuitable for 
pharmaceutk:al uses but which can be employed, for example, for the isolation or 
purification of free compounds (I) or their pharmaceutically acceptable salts, are 
also included. 

(Carbocyclic or heterocyclic) aryl in (carbocyclic or heterocycte) aryl or aryloxy, respectively, 
represents, for example, phenyl, biphenylyl. naphthyl or an appropriate 5- or 6-membered 
and monocyclic radical or an appropriate bicyclic heteroaryl radical which, in each case, 
have up to four identical or different hetero atoms, such as nitrogen, oxygen or sulfur 
atoms, preferably one, two, three or four nitrogen atoms, an oxygen atom or a sulfur atom. 
Appropriate 5-membered heteroaryl radicals are, for example, monoaza-, diaza-, triaza-, 
tetraaza-. monooxa- or monothia-cyclic aryl radicals, such as pyrrolyl, pyrazolyl, imidazolyl, 
triazolyl, tetrazolyl, furyl and thienyi, while suitable appropriate 6-membered radicals are in 
particular pyridyl. Appropriate bicyclic heterocyclic aryls are, for example, tndolyl. indazolyl. 
benzofuryl, benzothiophenyl. benzimidazolyl. quinolinyt, isoquinolinyl. or quinazolinyl. 
Appropriate aromatic radicals, including ring A, are radicals which may be monosubstituted 
or polysubstituted. for example di- or trisubstituted, for example by identical or different 
radicals, for example selected from the group as given above. Preferred substituents of 
corresponding aryl radicals (including of ring A) are, for example, halogen, lower alkyi, halo- 
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lower alkyl. lower alkoxy. oxy-lower alkylene-oxy. hydroxy, hydroxy-lower alkoxy, and lower 
alkoxy-lower alkoxy. 

(Carbocyclic or heterocyclic) aroyi is in particular benzoyl, naphthoyl. furoyl. thenoyi, or 
pyridoyl. 

{Carbocyclic or heterocyclfc) aryl-lower alkanoyi in {carbocydic or heterocyclic) aryl-tower 
alkanoyloxy or (carbocyclic or heterocyclic) aryl -kjwer alkanoyi is in particular phenyl-lower 
alkanoyi, naphthyl-lower alkanoyi. or pyridyl-lower alkanoyi. 

(Carbocyclic or heterocyclic) aryl-lower alkyi is in particular phenyl-, naphthyl- or pyridyl- 
iower alkyl. 

(Carbocydic or heterocyclk:) aryl-lower alkoxycarbonyl is in particular phenyl-, naphthyl- or 
pyridyl-lower alkoxy. 

(Carbocydic or heterocyclic) arylene represents, in particular, phenylene. naphthylene. 
thkjphenylene. furylene. pyridylene which may be substituted, for example, as indicated for 
benzo ring A or preferably unsubstituted. 

Lower alkyi which substituted by hatogen. hydroxy, lower alkoxy. (carbocydic or 
heterocydic) aryloxy. (carbocydic or heterocyclic) aryl. or amino is in particular halo-lower 
alkyl. hydroxy-tower alkyl. tower alkoxy-tower alkyl. phenyloxy-. naphthyioxy- or pyridyloxy- 
lower alkyl. phenyl-, naphthyl-. furyl-. thienyl-. or pyridyl-tower alkyl. amino-tower alkyl. or N- 
or N.N- substituted amino-lower alkyl. 

An amino group which is mono-substituted by lower alkyl. C-Qrcyctoalkyl. CrCe-cydoalkyl- 
lower alkyl. (carbocydic or heterocydic) aryl. (cartxrcyclic or heterocydic) aryl-lower alkyl is 
in partteular tower alkylamino. Ca-Qrcydoalkyl-amino. Ca-Cs-cyctoalkyl-loweralkyl-amino, 
phenyl-, naphthyl-. furyl-. thienyl-. or pyridyl-amino, phenyl-, naphthyl-. furyl-. thienyl-. or 
pyrklyl-lower alkylamino. 

An amino group whtoh is. independently of one another, di-substituted by tower alkyl. Ca-Ce- 
cycloalkyl. Ca-Ce-cycloalkyl-lower alkyl. (carbocyclic or heterocydic) aryl. or (carbocy(!lfc or 
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heterocydic) aryl-lower alkyi is in particular di-lower alkylamino. di-Ca-Ca-cycloaikyl-amino, 
di-(C3-Ce-cycloalkyl-lower alkyl)-amino, di-(phenyl-, naphthyl-. furyl-. thienyl-, or pyridyl)- 
amino, di-(phenyl-, naphthyl-. furyl-, thienyl-, or pyridyl-lower alkyl)-amino, tower alkyl-C^-Cs- 
cycloalkyl-amino. lower alkyl-iCa-Ca-cycloalkyl-lower alkyl)-amino. lower alkyl-(phenyl-, 
naphthyl-. furyl-. thienyl-. or pyridyl)-amino. lower alkyl-(phenyl-, naphthyl-, furyl-. tWenyl-. or 
pyridyl-lower alkyl)-amino. 

Lower alkyI which is substituted by carboxy. lower alkoxy-carbonyl, lower alkoxy-lower 
alkoxy-carbonyl. (carbocyciic or heterocyclic) aryl-lower alkoxy-carbonyl. carbamoyl, 
carbamoyl in which the amino group is mono-substituted or. independently of one another, 
di-substituted by lower alkyl. Ca-Ce-cycloalkyl. Ca-Ce-cycloalkyl-lower aikyl. (carbocyciic or 
heterocyclic) aryl. (carbocyciic or heterocyclic) aryl-lower aikyl. and carbamoyl in which the 
amino group is di-substituted by lower aikylene [which may be interrupted by O, S(0)n, NRo. 
the integer n being 0. 1 or 2 and Ro being hydrogen, lower alkyl, (carbocyciic or 
heterocyclic) aryl, (carbocyciic or heterocyclic) aryl-lower alkyl, lower alkanoyi, (carbocyciic 
or heterocyclic) aroyl. -SOaH, -SO2-R and R being lower alkyl, Ca-Ce-cycloalkyl. Ca-Cs- 
cycloalkyl-lower alkyl. (carbocyciic or heterocyclic) aryl, or (carbocyciic or heterocyclic) aryl- 
lower alkyl] is in particular carboxy-lower alkyl, lower alkoxy-carbonyl-lower alkyl, lower 
alkoxy-lower alkoxy-carbonyl-lower alkyl, (phenyl-, naphthyl-, furyl-, thienyl-, or pyridyl)-lower 
alkoxycarbonyl-lower alkyl, carbamoyl-lower alkyl, or corresponding N- or N,N-substituted 
carbamoyl-lower aikyl. 

Lower alkoxy which substituted by halogen, hydroxy, lower alkoxy, (carbocydic or 
heterocydic) aryloxy. (carbocyciic or heterocydic) aryl. or amino is in particular hakj-tower 
alkoxy. hydroxy-lower alkoxy, lower alkoxy-tower alkoxy. phenyloxy-. naphthyloxy- or 
pyridyloxy-lower alkyl. phenyl-, naphthyl-. furyl-, thienyl-. or pyridyl-lower alkoxy, amino- 
tower alkoxy, or corresponding N- or N.N- substituted amino-lower alkoxy. 

Lower alkoxy which is substituted by carboxy. lower alkoxy-carbonyl. lower alkoxy-lower 
alkoxy-carbonyl, (carbocydic or heterocydic) aryl-lower alkoxy-carbonyl, carbamoyl, 
carbamoyl in which the amino group is mono-substituted or, independently of one another, 
di-substituted by lower alkyl. CrCB-cyctoalkyI, Ca-Cs-cycloalkyl-lower alkyl, (carbocyciic or 
heterocyclic) aryl. (carbocyciic or heterocyclic) aryl-tower alkyl. and carbamoyl in which the 
amino group is di-substituted by lower aikylene [which may be interrupted by O. S(0)„. NRo. 
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the integer n being 0, 1 or 2 and Ro being hydrogen, lower alkyi, (carbocyclic or 
heterocyclic) aryl, (carbocyclic or heterocyclic) aryl-lower alkyI, lower alkanoyl, (carbocyclic 
or heterocyclic) aroyl. -SO3H, -SOrR and R being lower alkyi, Cs-Ca-cycloalkyI, Ca-Ce- 
cycloalkyl-tower alkyi, (carbocyclic or heterocyclic) aryl, or (carbocyclic or heterocyclic) aryl- 
lower alkyi] is in particular carboxy-lower alkoxy, lower alkoxy-carbonyl-lower alkoxy, tower 
alkoxy-lower alkoxy-carbonyl-lower alkoxy, (phenyl-, naphthyl-, furyl-, thienyl-, or pyridyl)- 
lower alkoxycarbonyl-lower alkoxy, carbamoyl-lower alkoxy. N- or N,N-substitiited 
carbamoyl-lower alkoxy. 

Substituted lower alkyi or lower alkoxy, respectively, is mono* or poly-substituted, e.g, di- or 
tri-substituted. 

The group of formula -N(R3)(R4) P<2 = -N(R4)-] in which R3 and R4 together represent lower 
alkyiene which is condensedat two adjacent carbon atoms with a benzene ring represents, 
for example, lower alkylene-phenylene-lower alkyiene-amino, such as 3,4-dihydro-1 H- 
isoquinolin-2-yl. 

The general definitions used above and below, unless defined differently, have 
the following meanings: 

The expression "lower" means that corresponding groups and compounds, in 
each case, in particular comprise not more than 7. preferably not more than 4, 
carbon atoms. 

Halogen is in particular halogen of atomic number not more than 35, such as 
fluorine, chlorine or bromine, and also includes iodine. 

Lower alkyi is in particular CrCr alkyi. for example methyl, ethyl, n-propyl, 
isopropyl, n-butyl, isobutyl, sec-butyl, tert-butyl, and also includes corresponding 
pentyl, hexyl and heptyl radicals. CrC4-alkyl is preferred. 

Lower alkenyl is in particular Ca-Cralkenyl and is, for example, 2-propenyl or 
2- or 3-butenyl. Ca-Cs-alkenyl is preferred. 
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Lower alkynyl is in particular Ca-Cr-alltynyi and is preferably propargyl. 

Lower alkoxy is in particular C-C-alkoxy and is, for example, methoxy, ethoxy. n- 
propyloxy. isopropyloxy. n-butyloxy, isobutyloxy, sec-butyloxy. tert-butyloxy and 
also includes corresponding pentyloxy, hexyloxy and heptytoxy radicals. Ci-C,- 
alkoxy is preferred. 

Lower alkenyloxy is in particular Ca-CT-alkenyloxy. preferably allyloxycarbonyl. 
while lower alkynyloxy is in particular Ca-Cs-alkynyloxy. such as propargyloxy. 

Oxy-lower alkylene-oxy is in particular oxy-C,-C4-alkylene-oxy. preferably oxy- 
nr>ethylene-oxy or oxy-ethylene-oxy. 

Lower alkanoyi is in particular Cz-CT-alkanoyI, such as acetyl, propionyl, butyryl, 
isobutyryl or pivaloyl. C2-Cs-alkanoyl is preferred. 

Lower alkanoyl-oxy is in particular Ca-Cralkanoyl-oxy, such as acetyl-oxy, propionyl-oxy, 
butyryl-oxy, isobutyryl-oxy or pivaioyl-oxy. CrCs-alkanoyi-oxy is preferred. 

NaphthoyI is 1- or 2-naphthoyl. furoyi 2- or 3-furoyl, thenoyl 2- or 3-thenyl. and pyridoyi 2-, 
3-, or 4-pyridoyl. 

Cs-Ce-Cyctoalkyl is. for example, cyclopropyl, cyclobutyl, cyclopentyl. cyclohexyl 
and cycloheptyl. Cydopentyl and cyclohexyl are prefen-ed. 

Ca-Ca-Cyctoalkyl-lower alkyi is in particular C3-C8-cycloalkyl-C,-C4-alkyl. in particular Ca-Cs- 
cyctoalkyl-C,-C2-alkyl. Preferred is cyclopropylmethyl, cyclopentylmethyl or 
cydohexyimethyl. 

Ca-Ca-Cycloalkoxy is. for example, cyclopropyloxy. cyclobutyloxy. cyclopentyloxy, 
cyclohexyloxy and cycloheptyloxy. Cyclopentyloxy and cyclohexyloxy are preferred. 
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Ca-Cs-Cycloalkyl-lower alkoxy is in particular C3-C8-cycloalkyl-CrC4-alkoxy, in particular C3- 
Ce-cycloalkyl-Ci-Ca-aikoxy. Preferred is cyclopropylmethoxy. cyclopentyimethoxy or 
cyclohexylmethoxy. 

Cs-Cs-Cydoaikyiene is, for example, CrCe-cycloaikylene, such as 1 ,3-cyclopentylene, 1,3- 
or 1 ,4-cyclohexylene, or 1 ,4-. 

Ca-Ca-Cycloalkenylene is, for example, Ca-CVcycloalkenylene. sucii as 1,3-cyclopent-2- 
enylene, 1.3- or lAcyctohex-a-enylene. 

Ca-Ca-Cycloalkyiidene is, for example, Ca-Ce-cycloalkylidene, such as cyclopentylidene, 
cyclopentylidene or cyclohexylidene. 

Cs-Cs-Cycloalkenyiidene is, for example, Cs-Ce-cycloalkenylidene, such as 1,1-cyclopent-2- 
enylidene. 1.1-cyclohex-2-enylldeneor 1,1-cyclohex-3-enylidene. 

Oxo-Ca-Ce-cycloalkylene is, for example, oxo-Ca-Ce-cycloaikylene, such as 2-oxo-1 ,3- 
cyclopentylene, 2-oxo-1,3- or 2-oxo-1 ,4-cyclohexylene or 3-oxo-1,3- or 3-oxo-1,4- 
cyclohexylene. 

Oxo-Ca-Ce-cycloalkenylene is. for example, oxo-Ca-Ce-cycloalkenylene, such as 2-oxo-1,3- 
cyclopent-5-enylene. 2-oxo-1,3- or 2-oxo-1 ,4-cyclohex-5-enylene. or 3-oxo-1,4-cyclohex-5- 
enylene. 

Oxo-Ca-Cs-cycloalkylidene is, for example, oxo-Ca-Cs-cycloalkylidene, such as 2-oxo-1,1- 
cyclopent-5-enylidene. 2-oxo-1 ,3- or 2-oxo-1 ,4-cyclohexenyIidene or 3-oxo-1 ,3- or 3-oxo- 
1 .4-cyclohex-5-enylidene. 

Oxo-Ca-Ce-cycloyalkenylldene is, for example, oxo-Ca-Ce-cycloyalkenylidene, such as 2-oxo- 
1 , 1 -cyclopent-3-enylidene or 2- or 3-oxo-1 .1 -cyclohex-5-enylidene. 

Lower alkylene is in particular CrCralkylene, in particular Ci-Cs-alkylene, and is 
straight-chain or branched and is in particular methylene, ethylene, propylene and 
butyiene and also 1 ,2-propylene, 2-methyl-1,3-propyiene. 3-methyM ,5-pentyiene 
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and 2.2-dimethyM ,3-propylene. Ca-Cs-alkylene is preferred. In case of alk, or 
alka, respectively, lower alkylene preferably is -(CH2)p- the integer p being 1-3. 
Lower alkylene in an substituted amino group preferably is 1 ,2-ethytene, 1,3- 
propylene. 1 ,4-butylene. 1 ,5-pentylene, 1 .6-hexylene, 2-methyM .S-propylene. or 
2-methyl-butylene. or 3-methyl-1 ,5-pentylene. 

Amino which is di-substituted by lower alkylene is in particular Cs-Cralkyleneamino. 
preferably 1-azidino, 1-pyrrolidinoor 1-piperidino. 

Amino which is di-substituted by lower alkylene which is interrupted by O, S(0)n or NRo is ii 
particular morpholino. thiomorpholino or the mono- or di-oxide thereof, or 4-Ro-pipera2ino. 

Lower alkanesulfonyl is in particular Ci-C4-alkoxy-CrC5-alkoxycarbonyl. 
preferably ethoxyethoxycarbonyl. methoxyethoxycarbonyl and 
isopropyloxyethoxycarbonyl. 

Lower alkoxycarbonyl is In particular C2-C8-alkoxycarbonyl and is, for example, 
methoxy-. ethoxy-, propyloxy- or pivaloyloxy-carbonyl. Cj-Cs-alkoxycarbonyl is 
preferred. 

Lower alkoxy-tower alkoxy-carbonyl is in particular d-C^-alkoxy-Cz-Cs- 
alkoxycarbonyl and Is. for example, methoxy- or ethoxy-ethoxy-alkoxycarbonyl. 

Hydroxy-lower alkyi is in particular hydroxy-CrC4-alkyl, such as hydroxymethyl, 2- 
hydroxyethyl or 3-hydroxypropyl. Furthermore, hydroxy-lower alkyI may 
exhibit two hydroxy groups, such as 3-hydroxy-1-hydroxymethyl-propyl. 

Hydroxy-lower alkoxy is in particular hydroxy-Ci-C4-alkoxy, such as hydroxymethyl, 2- 
hydroxyethyl or 3-hydroxypropyl. 

Lower alkoxy-lower alkoxy is in particular Ci-C4-alkoxy-C i-C4-alkoxy and is. for example, 
(m)ethoxymethoxy, 2-methoxyethoxy. 2-ethoxyethoxy, 2-n-propyk)xyethoxy or 
ethoxymethoxy. 
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Amino which is di-substituted by lower alkyiene and is condensed at two adjacent carbon 
atoms with a benzene ring is in particular CrCe-cydoalkylenemino which is condensed at 
two adjacent carbon atoms with a benzene ring. Preferred Is indolin-1-yl or 1,2,3.4- 
tetrahydro-quinolin-1 -yl. 

Halo-lower alkyi is in particular hak>-C,-C4-alkyl. such as trifluoromethyl. l ,i .2- 
trifluoro-2-chloroethyl or chloromethyl. 

Halo-kwver alkoxy is in particular halo-CrC4-alkoxy, such as trifluoromethoxy, 1,1,2-trifluoro- 

2- chloroethoxy or chloromethoxy. 

Phenyloxy-, naphthyloxy- or pyridyloxy-lower alkyI is in particular phenyloxy-, naphthyloxy- 
or pyridyloxy-Ci-C4-alkyl. such as phenoxy-methyl, 2-phenoxy-ethyl, 1- or 2-naphthyloxy- 
methyl, or 2-. 3-, or 4-pyridyloxy-mettiyl. 

Phenyl-, naphthyl-, fury!-, thienyl-. or pyridyl-k)wer alkyI is in particular phenyl-, naphthyl- or 
pyrkjyl-CrC4-alkyl, such as phenyl-methyl, 2-phenyl-ethyl. 1- or 2-naphthyl-methyl. or 2-. 3-. 
or 4-pyridyl-methyl. 

Phenyl-, naphthyl-. furyl-. thienyl-, or pyridyl-lower alkoxy is in particular phenyl-, naphthyl- 
or pyridyl-CrC4-alkoxy. such as phenyl-methoxy, 2-phenyl-ethoxy, 1- or 2-naphthyl- 
methoxy, or 2-, 3-. or 4-pyridyl-methoxy. 

Naphthyl is in particular 1- or 2-naphthyl; furyl 2- or 3-fury!; tiiienyl 2- or 3-thienyl; pyridyl 2-, 

3- or 4-pyridyl. indolyl e.g. 1-. 2-, 3- or 5-lndolyl. indazolyl e.g. 6-1 (H)-inda2olyl, benzofuryl 
e.g. 2-, 3- or 5-benzofuranyl. benzothienyl e.g. 2-, 3-. or 5-benzothienyl. benzimidazolyl e.g. 
1-. 2- or S-benzlmidazolyl. qulnolinyl e.g. 2-. 4-. 5-. 6-, 7-, or 8-qulnoHnyl, isoquinolinyl e.g. 1- 
. 3-, 4-. or 6-isoquinolyl. or quinazolinyl e.g. 2-. 4-, 5-, 6-. 7-, or 8-quinazolinyl. 

Amino-lower alkyI is in particular amino-C-Cralkyl. preferably amino-CrC4-alkyl. such as 
aminomethyl. 2-aminoethyl or 3-aminopropyl. 
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Lower alkylamino is in particular Ci-Cralkylamino and is, for example, methyl-, 
ethyl-, n-propyl- and isopropyl-amino. Ci-C4-alkylamjno is preferred. 

CrCs-Cycloalkyl-amrno is in particular Ca-Cs-cycloalkyl-amino and is, for example, 
cyclopropyl-, cyctopentyl- and cyclohexyl-amino. 

Cg-Cs-Cycloalkyl-lower alkylamino is in partrcular C3-Ce-cycloalkyl-Ci-C7- 
alkylamino and is. for example, cyclopropylmethyl-amino or cyclohexyimethyl- 
amino. C3-C8-Cycloalkyl-C,-C4-alkylamino is prefen^ed. 

Phenyl-, naphthyl-. furyl-, thienyl-, or pyridyl-lower alkyl-amino is in particular phenyl-, 
naphthyl-. furyl-. thienyl-, or pyridyl-Ci-C4-alkyl-amino, preferably benzyl-amino, 2-phenethyl- 
amino. 1 - or 2-naphthylmethyl-amino, or 2-, 3-. or 4-pyridylmethyl-amino. 

Di-lower alkylamino is in particular di-Ci-C4-alkylamino. such as dimethyl-, diethyl-, di-n- 
propyl-, methylpropyl-, methylethyl-. methylbutyl-amino and dibutylamino. 

Di-Ca-Ca-cycloalkyl-amino Is in particular di-Ca-Cg-cycloalkylamino. preferably 
cyclopropylamino. cyclopentylamino or cyclohexylamino. 

Di-(C3-C8-cycloalkyl-lower alkyl)-amino is in particular di-{C3-C6-cycloalkyl-CrC4-alkyl)-amino, 
preferably cyclopropylmethyl-amino. cyclopentylmethyl-amino or cyclohexylmethyl-amino. 

□{-(phenyl-, naphthyl-. furyl-, thienyl-. or pyridyl-lower alkyl)-amino is in particular di-(phenyl-. 
naphthyl-, furyl-, thienyl-, or pyridyl-Ci-C4- alkyl)-amino. preferably di-benzyl-amino, di-(2- 
phenethyl)-amino, di-(1- or 2-naphthylmethyl)-amino, or di-(2-. 3-, or 4-pyridylmethyl)-amino. 

Lower alkyl-Ca-Cs-cycloalkyl-amino is in particular C,-C4-alkyl-C3-C6-cycloalkyl-amino, 
preferably methyl-cyclopropyl-amino. methyl-cyclopentyl-amino or methyl-cyclohexyl-amino. 

Lower alkyl-{C3-CB-cycloalkyl-lower alkyl)-amino is in particular C,-C4-alkyl-(C3-C6-cycloalkyl- 
Ci-C4-alkyl)amino, preferably methyl-cyclopropylmethyl-amino. methyl-cyclopentylmethyl- 
amino or methyi-cyclohexylmethyl-amino. 
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Lower alkyi- (phenyl-, naphthyl-, furyl-, thienyl-, or pyridyi)- amino is in particular CrC4-alkyl' 
(phenyl-, naphthyi-, furyl-, thienyl-, or pyridyi)- amino, such as (m)ethyl-phenyl-amino. 

Lower alkyl-(phenyl-. naphthyl-, furyl-, thienyl-, or pyridyHower alkyl)-amino is In particular 
Ci-C4-alkyl-(phenyl-, naphthyl-, furyl-, thienyl-, or pyridyl-Ci-C4-alkyl)-amino, such as 
(m)ethyl-benzyl-amino or (m)ethyl-(2-phenethyl)-aniino. 

Carboxy-lower alkyI is in particular cart)oxy-CrC4-alkyi, such as cart)oxy-methyl. 2-carbo)cy- 
ethyl. or 3-carboxy-propyl. 

Lower alkoxy-carbonyl-iower alkyi is in particular C2-Cs-alkoxycarbonyl-CrC4-a!kyl, such as 
{m)ethoxycarbonyl-methyl. 2-(m)ethoxycarbonyl-ethyl or 2-pivaloyl-ethyl. 

Lower alkoxy-lower alkoxy-carbonyl-lower alky! is in particular Ci-C4-alkoxy-C2-C5- 
alkoxycarbonyl-Ci-C4-alkyl, such as 2-methoxy-ethoxycarbonyl-methyl or 2-(2-ethoxy- 
ethoxycart)onyl)-ethyt. 

(Phenyl-, naphthyl-, furyl-, thienyl-, or pyridyl)-lower alkoxycarbonyl-lower alkyI is in 
particular (phenyl-, naphthyl-, furyl-. thienyl-, or pyridyl)-C2-Cs-alkoxycarbonyl-CrC4-alkyl, 
such as benzyloxycarbonyl-methyl or 2-(2-phenethyloxy-carbonyl)-ethyi. 

Carbamoyl-lower alkyI is in particular carbamoyl-CrC^-alkyi. such as carbamoyl-methyl, 2- 
carbamoyl-ethyl or 3-carbamoyl-propyl. 

Amino-lower alkoxy is in particular amino-C,-C4-alkoxy, such as aminomethoxy, 2- 
aminoethoxy, or 3-amino-propoxy. 

Cart)oxy-lower alkoxy is in particular carboxy-Ci-C4-alkoxy, such as carboxy-methoxy. 2- 
cartx)xy-ethoxy, or 3-carboxy-propyloxy. 

Lower alkoxy-carbonyl-lower alkoxy is in particular Cz-C5-alkoxycarbonyl-Ci-C4-alkoxy, such 
as (m)ethoxycarbonyl-methoxy. 2-methoxycarbonyl-ethyl, or 2-(2-ethoxycart>onyl)-ethyl. 



wo 97/20823 



PCT/EP96/05067 



-15- 



Lower alkoxy-lower alkoxy-carbonyl-lower alkoxy is in particular Ci-C^-alkoxy-CrCs- 
alko)cycarbonyl-CrC4-alkoxy, such as (m)ethoxymethoxycarbonyl-methoxy. 2-ethoxy- 
methoxycarbonyl-ethyl. or 2'[(2-ethoxy-ethoxycarbonyl)]*ethyL 

(Phenyl-, naphthyl-, furyl-, thienyl-, or pyridyl)-lower alkoxycarbonyl-lower alkoxy is in 
particular (phenyl-, naphthyl-, fury!-, thienyl-, or pyridyl)-C2-C5-alkoxycarbonyl-Ct-C4-alkoxy. 
such as l>enzyloxycarbonyi-methoxy. phenethyloxycarbonyl-methoxy, 2- 
(benzyloxycarbonyO-ethoxy, or 2-(2-phenethyloxycarbonyl)-ethoxy. 

Carbamoyl-lower alkoxy is in particular carbamoyl-Ci-C4-alkoxy, such as carbamoyl- 
methoxy, 2-carbamoyl-ethoxy, or 3-carbamoyl-propyloxy. 

Obesity, for example, is a wide-spread phenomena which e.g. causes a variety of 
pathological symptoms or influences the overall state of health. Also associated therewith 
are considerable socio-economic investments and a heavy financial burden for managed 
health care organisatk>ns. The problem to be solved is to present an approach to 
systemically treat obesity or related diseases or disorders. Surprisingly, it has been 
manifested that the modulation of the NPY receptor subtype Y5 leads to a control of the 
eating behavior. 

Extensive pharmacological investigations have shown that the compounds (1) and their 
pharmaceutically acceptable salts, for example, are useful as antagonists of the 
neuropeptide Y5 receptor subtype. 

Neuropeptide Y (NPY) is a member of the pancreatic polypeptide family with wide-spread 
distributran throughout the mammalian nen^ous system. NPY and its relatives (peptide YY or 
PYY, and pancreatic polypeptide or PP) elicit a broad range of physiological effects through 
activation of at least five G protein-coupled receptor subtypes known as Y1 , Y2. Y3. Y4 (or PP). 
and the "atypical Y1 The role of NPY as the most powerful stimulant of feecfing behavior yet 
described is thought to occur primarily through activation of the hypothalamic "atypical Yl" 
receptor. This receptor is unique in that its ciassificatton is based solely on feeding behavior 
data, rather than radioligand binding data, unlike the Yl , Y2. Y3, and Y4 (or PP) receptors, each 
of which are described previously in both radioligand binding and functional assays. ^^I-PYY- 
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based expression cloning technique may be used to isolate a rat hypothalamic cDNA encoding 
an "atypical Y1 " receptor referred to herein as the Y5 subtype. Y5 homolog may be isolated and 
characterized of from human hippocampus. Protein sequence analysis reveals that the Y5 
receptor belongs to the G protein- coupled receptor superfamily. Both the human and rat 
honrolog display < 42% identity in transmembrane domains with the previously cloned "Y-type* 
receptors. Rat brain localization studies using in situ hybridization techniques verify the 
existence of Y5 receptor mRNA in rat hypothalamus. Pharmacological evaluation reveals the 
following similarities between the Y5 and the "atypical Y1 " receptor. 1) Peptides bind to the Y5 
receptor with a rank order of potency identical to that described for the feeding response: NPY ' 
NPY,^ = PYY = [Leu'\ Pro^NPY » NPY,3<». 2) The Y5 receptor is negatively coupled to 
cAMP accumulation, as has been proposed for the 'atypical Yl • receptor. 3) Peptides activate 
the Y5 receptor with a rank order of potency identical to that described for the feeding response. 
4) The reported feeding "modulator" [D-Trp'^^NPY binds selectively to the Y5 receptor and 
subsequently activated the receptor. 5) Both the Y5 and the "atypical Y1° receptors are 
sensitive to deletions or modifications in the midregion of NPY and related peptkle ligands. 

The peptide neurotransmitter neuropeptide Y (NPY) is a 36 amino acid member of the 
pancreatic polypeptide family with widespread distribution throughout the mammalian nervous 
system. NPY is considered to be the most powerful stimulant of feeding behavior yet described 
(Clartt. J.T.. Kalra. P.S.. Crowley, W.R.. and Kaira, S.P. (1984). Neuropeptide Y and human 
pancreatic polypeptide stimulate feeding behavior in rats. Endocrinology 11S; 427-429, 1984; 
Levine. A,S.. and Moriey. J.E. (1984). Neuropeptide Y: A potent Inducer of consummatory 
behavior in rats. Peptides 5: 1025-1029; Stanley, B.G., and Leibowitz. S.F.; (1984) 
Neuropeptide Y: Stimulatton of feeding and drinking by Injectfon into the paraventricular nucleus. 
UfeSd. 35: 2635-2642). Direct injection into the hypothalamus of satiated rats, for example, 
can increase food intake up to 10-fold over a 4-hour period (Stanley, B.G., Magdalin. W.. Seirafi, 
A., Nguyen, M.M., and Leibowitz, S.F. (1992). EvkJence for neuropeptide Y mediation of eating 
produced by food deprivation arid for a variant of the Y, receptor mediating this peptide's effect. 
Pffifides 13: 581-587). The role of NPY in normal and abnormal eating behavior, and the ability 
to interfere with NPY-dependent pathways as a means to appetite and weight control, are areas 
of great interest in pharmacological and pharmaceutical research (Sahu and Kalra, 1993; 
Dryden, S., Prankish. H., Wang. Q., and Williams, G. (1994). Neuropeptide Y and energy 
balance: one way ahead for the treatment of obesity? Eur. J. Clin . Invest. 24: 293-308). Any 
credible means of studying or controlling NPY-dependent feeding behavior, however, must 
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necessarily be highly specific as NPY can act through at feast 5 pharmacologically defined 
receptor subtypes to elicit a wide variety of physiological functions (Dumont. Y.. J.-C. Martel, A. 
Foumier, S. St-Pierre. and R. Quirion. (1992). Neuropeptide Y and neuropeptide Y receptor 
subtypes in brain and peripheral tissues. Prooress in Neurobiology 38: 125-167). It is therefore 
vital that knowledge of the molecular biology and structural diversity of the individual receptor 
subtypes be understood as part of a rational drug design approach to develop subtype selective 
compounds. A brief review of NPY receptor pharmacology is summarized below and also in 
Table 1, 

TABLE 1 : Pharmacologically defined receptors for NPY and related pancreatic polypeptides. 

Rank orders of affinity for key peptides (NPY, PYY, PP. [Leu^\Pro^NPY. NPYa^js, and NPY^^) 
are based on previously reported binding and functional data (Schwartz. T.W., J. Fuhlendorff, 
LL.Kjems, M.S. Kristensen, M. Vervelde, M. O'Hare, J.L. Krstenansky, and B. Bjornholm. 
(1990). Signal epitopes in the three-dimensional structure of neuropeptide Y. Ann. N.Y. Acad. 
Sci. 61 1 : 35-47; Wahlestedt, C, Karoum, F., Jaskiw. G., Wyatt. R.J.. Larhammar, D., Ekman, R.. 
and Reis. DJ. (1991). Cocaine-induced reduction of brain neuropeptide Y synthesis dependent 
on medial prefrontal cortex, Proc. Natl. Acad. Sci. 88: 2978-2082; Dumont. Y.. J.-C. Martel, A. 
Fournier. 8. St-Pierre. and R. Quirion. (1992). Neuropeptide Y and neuropeptide Y receptor 
subtypes in brain and peripheral tissues. Progress in Neurobioloov 38: 1 25-167; Wahlestedt, C. 
and D.J. Reis. (1993). Neuropeptide Y-Related Peptides and Their Receptors-Are the 
Receptors Potential Therapeutic Targets? Ann. Rev. Pharmacol. Tox. 32: 309-352). Missing 
peptides in the series reflect a lack of published information. 
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NPY Receptor PharmacolOQv 

NPY receptor pharmacology has historically been based on structure/activity relationships 
within the pancreatic polypeptide family. The entire family includes the namesake 
pancreatic polypeptide (PP), synthesized primarily by endocrine cells in the pancreas; 
peptide YY (PYY), synthesized primarily by endocrine cells in the gut; and NPY, synthesized 
primarily in neurons (Michel. M.C, (1991). Receptors for neuropeptide Y: multiple subtypes 
and multiple second messengers. Trends Phamriacol. : 12: 389-394; Dumont et al., 1992; 
Wahlestedt and Reis. 1993). All pancreatic polypeptide family members share a compact 
structure involving a "PP-fold" and a conserved C-terminal hexapeptide ending In Tyr^ (or 
Y^in the single letter code). The striking conservation of Y^ has prompted the reference to 
the pancreatic polypeptides* receptors as "Y-type" receptors (Wahlestedt, C. L. Edvinsson. 
E. Ekblad, and R. Hakanson. Effects of neuropeptide Y at sympathetic neuroeffector junctions: 
Existence of Yi and Yg receptors. In: Neuronal messengers in vascular function, Fernstrom 
Symp. No 10., pp. 231-242. Eds A. Nobin and C.H. Owman. Elsevier: Amsterdam (1987)). all 
of which are proposed to function as seven transmembrane-spanning G protein-coupled 
receptors (Dumont et al., 1992). 

The YI receptor recognizes NPY = PYY » PP (Grundemar et a!., 1992). The receptor 
requires both the N- and the C-terminal regions of the peptides for optimal recognition. 
Exchange of Gln^ in NPY or PYY with the analogous residue from PP (Pro^). however, is 
welkolerated. The YI receptor has been cloned from a variety of species Including human, 
rat and mouse (Larhammar, D., A.G. Blomqvist. R Yee, E. Jazin. H. Yoo, and C. Wahlestedt, 
(1 992). Ctoning and functional expression of a human neuropeptide Y/peptide YY receptor of 
the YI type. J. Biol. Chem, 267: 10935-10938; Herzog. H.. Y.J. Hort, H J. Ball. G. Hayes, J. 
Shine, and L Selbie. (1992). Cloned human neuropeptide Y receptor couples to two different 
second messenger systems. Proc. Natl. Acad. Sci. USA 89. 5794-5798; Eva, C, Oberto, A., 
Sprengel, R. and E. Genazzani. (1992). The murine NPY-1 receptor gene: structure and 
delineation of tissue specific expression. FEBS lett 314: 285-288; Eva, C. Keinanen. K.. 
Monyer, H., Seeburg. P.. and Sprengel. R. (1990). Molecular cloning of a novel G protein- 
coupled receptor that may belong to the neuropeptkle receptor family. FEBS Lett . 271.80-84). 
The Y2 receptor recognizes PYY ^ NPY » PP and is relatively tolerant of N-terminal 
deletion (Grundemar, L. and Rl Hakanson (1994). Neuropeptide Y effector systems: 
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perspectives for drug devdopmerrt Trends. Pharmacot. 15:153-159). The receptor has a strict 
requirement for structure in the C-terminus (Arg^-Gln**-Arg^^-Tyr^-NH2); exchange of Gln^ 
with Pro^, as in PP, is not well tolerated. The Y2 receptor has recently been cloned. The 
Y3 receptor is characterized by a strong preference for NPY over PYY and PP (Wahlestedt. 
C, Karoum, R, Jaskiw, G., Wyatt. RJ., Larhammar, D„ El<fnan, R.. and Reis, DJ. (1991). 
Cocaine-induced reduction of brain neuropeptide Y synthesis dependent on medial prefrontal 
cortex. Proc, Natl. Acad. Sd. 88; 2978-2082). (Pro^NPY is reasonably well tolerated even 
though PP, which also contains Pro^^, does not bind well to the Y3 receptor. This receptor 
(Y3) has not yet been cloned. The Y4 receptor binds PP > PYY > NPY. Like the Y1 . the Y4 
requires both the N- and the C-terminal regions of the peptides for optimal recognition. The 
"atypical Y1 or "feeding* receptor is defined exclusively by injection of several pancreatic 
polypeptide analogs into the paraventricular nucleus of the rat hypothalamus which 
stimulates feeding behavior with the following rank order: NPY2.36 > NPY - PYY - 
[Leu^\Pro^NPY > NPYis^ (Kaira, S.P., Dube. M.G.. Foumier, A., and Kalra. P.S. (1991). 
Structure-function analysis of stinuilation of food intake by neuropeptide Y: Effects of receptor 
agonists. Physiology & Behavior SO: 5-9; Stanley, B.G., Magdalin, W., Seirafi, A., Nguyen, M.M., 
and Leibowitz, S.F. (1992). Evidence for neuropeptide Y mediatbn of eating produced by food 
deprivation and for a variant of the Yi receptor mediating this peptide's effect. Peptides 13: 581- 
587). The profile is similar to that of a Yl-like receptor except for the anomalous ability of 
NPY2^ to stimulate food intake with potency equivalent or better than that of NPY. A 
subsequent report by Balasubramaniam, A., Sheriff, S.. Johnson, M.E., Prabhakaran, M.. 
Huang. Y., Fischer, J.E., and Chance, W.T. (1994). [D-Trp^Neuropeptide Y: A competitive 
antagonist of NPY in rat hypothalamus. J. Med. Chem. 37: 31 1-815 showed that feeding can 
be regulated by [D-Trp^NPY. While this peptide is presented as an NPY antagonist, the 
published data at least in part support a stimulatory effect of [0-Trp^NPY on feeding. [D* 
Trp^NPY thereby represents another diagnostic tool for receptor identiffcation. 

This plasmid (pcEXV-hY5) was deposited on November 4. 1 994 with the American Type 
Culture Collection (ATCC), 12301 Parklawn Drive. Rockville. Maryland 20852. U.S.A. under 
the provisions of the Budapest Treaty for the International Recognition of the Deposit of 
Microorgansims for the Purposes of Patent Procedure and was accorded ATCC Accession 
No. 75943. 
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The plasmid which comprises the regulatory elements necessary for expression of DNA in a 
mammalian cell operatively linked to the DNA encoding the rat Y5 receptor as to permit 
expression thereof has been designated as pcEXV-rY5 (ATCC Accession No. 75944). 

This plasmid (pcEXV-rY5) was deposited on November 4. 1994 with the American Type 
Culture Collection (ATCC). 12301 Parklawn Drive. Rockville. Maryland 20852. U.S.A. under 
the provisions of the Budapest Treaty for the International Recognition of the Deposit of 
Micrdorgansims for the Purposes of Patent Procedure and was accorded ATCC Accession 
No. CRL 75944. 

A method for determining whether a ligand can specifically bind to a Y5 receptor comprises 
contacting a cell transfected with and expressing DNA encoding the Y5 receptor with the 
ligand under conditions permitting binding of ligands to such receptor, detecting the 
presence of any such ligand specifically bound to the Y5 receptor, and thereby determining 
whether the ligand specifically binds to the Y5 receptor. 

A method for determining whether a ligand is a Y5 receptor antagonist comprises contacting 
a cell transfected with and expressing DNA encoding a Y5 receptor with the ligand in the 
presence of a known Y5 receptor agonist, such as PYY or NPY, under conditions permitting 
the activation of a functional Y5 receptor response, detecting a decrease in Y5 receptor 
activity, and thereby determining whether the ligand is a Y5 receptor antagonist. 

In an embodiment of the above-described methods, the cell is non-neuronal in origin. In a 
further embodiment, the non-neuronal cell is a COS-7 cell, 293 human embryonic kidney 
cell, NIH-3T3 cell or L-MfTK-) cell. 

The cell lines are transfected with a vector which is adapted for expression in a mammalian 
cell which comprises the regulatory elements necessary for expression of the DNA in the 
mammalian cell operatively linked to the DNA encoding the mammalian Y5 receptor as to 
permit expression thereof. 

For example, such plasmid which comprises the regulatory elements necessary for 
expression of DNA in a mammalian cell operatively linked to the DNA encoding the human 
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Y5 receptor as to permit expression thereof designated pcEXV-hY5 (ATCC Accession No. 
75943). 

Ex perimental Details 
MATERIALS AND METHODS 
cDNA Cloning 

Total RNA was prepared by a modification of the guanidine thiocyanate method (Kingston, 
1987). from 5 grams of rat hypothalamus (Rockland. Gilbertsville, PA). Poly A^RNA was 
purified with a FastTrack kit (Invitrogen Corp., San Diego. CA). Double stranded (ds) cDNA 
was synthesized from 7 mg of poly A' RNA according to Gubler and Hoffman (Gubler. U abd 
B.J. Hoffman. (1983). A simple and very efficient method for generating cDNA libraries. Gene. 
25, 263-269). except that ligase was omitted in the second strand cDNA synthesis. The 
resulting DS cDNA was ligated to BstxI/EcoRI adaptors (Invitrogen Corp.), the excess of 
adaptors was removed by chromatography on Sephacryl 500 MR (Pharmacia®-LKB) and 
the ds-cDNA size selected on a Gen-Pak Fax HPLC column (Millipore Corp.. Milford, MA). 
High molecular weight fractions were ligated in pEXJ.BS (A cDNA cloning expression vector 
derived from pcEXV-3; Okayama. H. and P. Berg (1983). A cDNA cloning vector that pemiits 
expression of cDNA inserts in mammalian cells. Mol. Cell. Biol . 3: 280-289; Miller, J. and 
Germain, R.N. (1986). Efficient cell surface expression of class 11 MHC molecules In the 
absence of associated invariant chain. J. Exp. Med. 164: 1478-1489) cut by Bsbcl as described 
by Aruffo and Seed (Aruffo, A. and Seed. B. (1987). Molecular cloning of a CD28 cDNA by a 
high efficiency COS cell expression system. PNAS . 84. 8573-8577). The ligated DNA was 
electroporated in E.Coli MC 1061 F* (Gene Pulser, Biorad). A total of 3.4 x 10^ independent 
clones with an insert mean size of 2.7 kb could be generated. The library was plated on 
Petri dishes (Ampicillin selection) in pools of 6.9 to 8.2 x 10^ independent clones. After 18 
hours amplification, the bacteria from each pool were scraped, resuspended in 4 ml of LB 
media and 1 .5 ml processed for plasmid purification with a QIAprep-8 plasmid kit (Qiagen 
Inc. Chatsworth, CA). 1 ml aliquots of each bacterial pool were stored at -85''C in 20% 
glycerol. 
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Isotation of a cDNA clone encoding an atypical rat hypothalamic NPY5 receptor 

DNA from pools of » 7500 independent clones was transfected into COS-7 cells by a 
modification of the DEAE-dextran procedure (Warden, D. and H.V. Thome. (1968). Infectivity 
of polyoma virus DNA for mouse embryo cells in presence of diethylaminoethyl-dextran. J. Gen. 
ViroL 3, 371). COS-7 cells were grown in Dulbecco^s modified Eagle medium (DMEM) 
supplemented with 10% fetal calf serum, 100 U/ml of penicillin. 100 mg/ml of streptomycin, 
2 mM L-glutamine (DMEM-C) at 37°C in 5% CO2. The cells were seeded one day before 
transfection at a density of 30,000 cells/cm^ on Lab-Tek chamber slides (1 chamber. 
Permanox slide from Nunc Inc.. Naperville, IL). On the next day, cells were washed twice 
with PBS, 735 ml of transfection cocktail was added containing 1/10 of the DNA from each 
pool and DEAE-dextran (500 mg/ml) in Opti-MEM I serum free media (Gibco®BRL 
LifeTechnologies Inc. Grand Island. NY). After a 30 min. incubation at 37°C, 3 ml of 
chloroquine (80 mM in DMEM-C) was added and the cells incubated a further 2.5 hours at 
37°C. The media was aspirated from each chamber and 2 ml of 10% DMSO in DMEM-C 
added. After 2.5 min. incubation at room temperature, the media was aspirated, each 
chamber washed once with 2 ml PBS. the cells incubated 48 hours in DMEM-C and the 
binding assay was performed on the slides. After one wash with PBS, positive pools were 
identified by incubating the cells with 1 nM (3x10® cpm per slide) of porcine [^^l]-PYY (NEN; 
SA=2200 Ci/mmole) in 20 mM Hepes-NaOH pH 7.4, CaCI2 1.26 mM, MgS04 0.81 mM, 
KHaP04 0.44 mM, KCL 5.4, NaCI 10 mM. .1% BSA, 0.1% bacitracin for 1 hour at room 
temperature. After six washes (three seconds each) in binding buffer without tigand, the 
monolayers were fixed in 2.5% giutaraldehyde in PBS for five minutes, washed twice for 
two minutes in PBS, dehydrated in ethanol baths for two minutes each (70, 80, 95, 100%) 
and air dried. The slides were then dipped in 100% photoemulsion (Kodak® type NTB2) at 
42''C and exposed in the dark for 48 hours at 4''c in light proof boxes containing drierite. 
Slides were developed for three minutes in Kodak® 019 developer (32 g/l of water), rinsed 
in water, fixed in Kodak® fixer for 5 minutes, rinsed in water, air dried and mounted with 
Aqua-Mount (Lerner Laboratories, Pittsburgh, PA). Slides were screened at 25x total 
magnification. A single clone. CG-18, was isolated by SIB selection as described (Mc 
Cormick, 1987). DS-DNA was sequenced with a Sequenase kit (US Biochemical, 
Cleveland, OH) according to the manufacturer. Nucleotide and peptide sequence analysts 
were performed with GOG program^ (Genetics Computer group. Madison. Wl). 
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Isolation of the human Y5 homolog 

Using rat oligonucleotide primers in TM 3 (sense primer; position 484-509 in SEQ ID N0:1) 
and in TM 6 (antisense primer; position 1219-1243 In SEQ ID NO: 1), a human hippocampal 
cDNA library has been screened using the polymerase chain reaction. 1 //I (4 x 10* 
bacteria) of each of 450 amplified pools containing each »5000 Independent clones and 
representing a total of 2.2 x 1 0® was subjected directly to 40 cycles of PGR and the resulting 
products analyzed by agarose gel electrophoresis. One of three positive pools was 
analyzed further and by sib selection a single cDNA clone was isolated and characterized. 
This cDNA turned out to be full length and in the correct orientation for expression. DS- 
DNA was sequenced with a sequenase kit (US Biochemical, Cleveland, OH) according to 
the manufacturer. 

Cell Culture 

COS-7 cells were grown on 150 mm plates in D-MEM with supplements (Dulbecco's 
Modified Eagle Medium with 10% bovine calf serum, 4 mM glutamine, 100 units/ml 
penicillin/100 mg/ml streptomycin) at sr^'C, 5% CO?. Stock plates of COS-7 cells were 
trypsintzed and split 1 :6 every 3-4 days. Human embryonic kidney 293 cells were grown on 
150 mm plates in D-MEM with supplements (minimal essential medium) with Hanks* salts 
and supplements (Dulbecco's Modified Eagle Medium with 10% bovine calf senjm, 4 mM 
glutamine, 100 units/ml penicillin/100 mg/ml streptomycin) at 37 "^C. 5% CO2. Stock plates 
of 293 cells were trypsinized and split 1:6 every 3-4 days. Mouse fibroblast LMT(k)- cells 
were grown on 150 mm plates in D-MEM with supplements (Dulbecco's Modified Eagle 
Medium with 10% bovine calf serum, 4 mM glutamine, 100 units/ml penicillin/100 mg/ml 
streptomycin) at 37 ^'C. 5% CO2. Stock plates of COS-7 cells were trypsinized and split 1:10 
every 3-4 days. 

Stable Transfection 

Human Y5 and rat Y5 receptors were co-transfected with a G-418 resistant gene into 
mouse fibroblast LMT(k)- cells by a calcium phosphate transfection method (Cullen, B. 
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(1987). Use of eurkaryotic expression technology in the functional analysis of cloned genes. 
Methods Enzvmoi . 152: 685*704). Stably transfected cells were selected with G-418. 

EXPERIMENTAL RESULTS 

cDNA Cloning 

In order to clone a rat hypothalamic "atypical" NPY receptor subtype, applicants used an 
expression cloning strategy in COS-7 cells {Gearing et al, 1989; Kluxen. F.W., Bruns, C. and 
Lubbert H. (1992). Expression cloning of a rat brain somatostatin receptor cDNA. Proc. Natl. 
Acad. Sci. USA 89. 4618-4622; Kieffer. B.. Befort, K.. Gaveriaux-Ruff, C. and Hirth, C.Q. (1992). 
The 

6-opiold receptor: Isolation of a cDNA by expression cloning and pharmacological 
characterization. Proc. natl. Acad. Sci. USA 89, 12048-12052), This strategy was chosen for 
Its extreme sensitivity since it allows detection of a single "receptor positive" cell by direct 
microscopic autoradiography. Since the "atypical" receptor has only been described in 
feeding behavior studies involving injection of NPY and NPY related ligands in rat 
hypothalamus (see introduction), applicants first examined its binding profile by running 
competitive displacement studies of ^^l-PYY and ^^^l-PYYa-ae on membranes prepared from 
rat hypothalamus. The competitive displacement data indicate: 1) Human PP is able to 
displace 20% of the bound '^^l-PYY with an IC50 of 1 1 nM (Fig. 1 and Table 2). As can be 
seen in table 5. this value does not fit with the isolated rat Y1 , Y2 and Y4 clones and could 
therefore correspond to another NPY/PYY receptor subtype, 2) (Leuai. Pro34] NPY (a Y1 
specific ligand) is able to displace with high affinity (IC50 of 0.38) 27% of the bound ^^1- 
PYY3.36 ligand (a Y2 specific ligand) (Fig. 2 and table 2). These data provide the first 
evidence based on a binding assav that rat hypothalamic membranes could carry an NPY 
receptor subtype with a mixed Y1 A^2 pharmacology (referred to as the "atypical" subtype) 
which fits with the pharmacology defined in feeding behavior studies. 

TABLE 2: Pharmacological profile of the rat hypothalamus. 

Binding data reflect competitive displacement of ^^^l-PYY and '^^l-PYYaae from rat 
hypothalamic membranes. Peptides were tested at concentrations ranging from 0.001 nM to 
100 nM unless noted. The IC50 value corresponding to 50% displacement, and the 
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percentage of displacement relative to that produced by 300 nM human NPY, were 
determined by nonlinear regression analysis. Data shown are representative of at least two 
independent experiments. 



TABLE 2 



Peptide 


ICso Values, nM (% NPY-produced displacement) 


'^l-PYY 


'^i-PYYws 


human NPY 


0.82 (100%) 


1.5 (100%) 


human NPYz-ae 


2.3 (100%) 


1.2 (100%) 


human 

(Leu=",Pro'^NPY 


0.21 (44%) 340 (56%) 


0.38(27%) 250(73%) 


human PYY 


1.3 (100%) 


0.29 (100%) 


human PP 


11 (20%) 


untested 



Based on the above data, a rat hypothalamic cDNA library of 3 x 10® independent 
recombinants with a 2.7 kb average insert size was fractionated into 450 pools of »7500 
independent clones. All pools were tested in a binding assay with ^^^l-PYY as described (Y2 
patent). Seven pools gave rise to positive cells in the screening assay (# 81, 92, 147. 246, 
254, 290, 312). Since Y1 , Y2. Y4 and Y5 receptor subtypes (by PGR or binding analysis) 
are expressed in rat hypothalamus, applicants analyzed the DNA of positive pools by PGR 
with rat Y1 , Y2 and Y4 specific primers. Pools # 1 47, 246, 254 and 31 2 turned out to 
contain cDNAs encoding a Y1 receptor, pool # 290 turned out to encode a Y2 subtype, but 
pools # 81 and 92 were negative by PGR analysis for Y1 , Y2 and Y4 and therefore likely 
contained a cDNA encoding a new rat hypothalamic NPY receptor (Y5). Pools # 81 and 92 
later turned out to contain an identical NPY receptor cDNA. Pool 92 was subjected to sib 
selection as described until a single clone was isolated (designated CG-18). 
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The isolated clone carries a 2.8 kb cDNA. This cDNA contains an open reading frame 
between nucleotides 779 and 2146 that encodes a 456 amino acid protein. The long 5' 
untranslated region could be involved in the regulation of translation efficiency or mRNA 
stability. The flanking sequence around the putative initiation codon does not conform to 
the Kozak consensus sequence for optimal translation initiation (Kozak, M. (1989). The 
scanning model for translation: an update. J. Cell Biol. 108. 229-241; Kozak. M. (1991). 
Structural features in eukaryotic mRNAs that modulate the initiation of translation. J. Biol. Chem . 
266. 19867-19870). The hydrophobicity plot displayed seven hydrophobic, putative 
membrane spanning regions which makes the rat hypothalamic Y5 receptor a member of 
the G-protein coupled superfamily. The nucleotide and deduced amino acid sequences are 
shown in SEQ ID NOS: 1 and 2. respectively. 

Localization studies show that the Y5 mRNA is present in several areas of the rat 
hippocampus. Assuming a comparable localization in human brain, applicants screened a 
human hippocampal cDNA library with rat oligonucleotide primers which were shown to 
yield a DNA band of the expected size in a PGR reaction run on human hippocampal cDNA. 
Using this PGR screening strategy (Gerald et al, 1994, submitted for publication), three 
positive pools were identified. One of these pools was analyzed further, and an isolated 
clone was purified by sib selection. The isolated clone (CG*19) turned out to contain a full 
length cDNA cloned in the correct orientation for functional expression (see below). The 
human Y5 nucleotide and deduced amino acid sequences are shown in SEQ ID NOS 3 and 
4, respectively. When compared to the rat Y5 receptor the human sequence shows 84.1% 
nucleotide identity and 87.2% amino acid Identity. The rat protein sequence is one amiru) 
acid longer at the very end of both amino and carboxy tails of the receptor when compared 
to the rat. Both pharmacological profiles and functional characteristics of the rat and human 
Y5 receptor subtype homologs may be expected to match closely. 

When the human and rat Y5 receptor sequences were compared to other NPY receptor 
subtypes or to other human G protein-coupled receptor subtypes, both overall and 
transmembrane domain identities are very low, showing that the Y5 receptor genes are not 
ck)sely related to any other previously characterized cONAs. 

The compounds according to the present invention and their pharmaceutically acceptable 
salts have proven to exhibit pronounced and selective affinity to the Y5 receptor subtype 
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(shown in Y5 binding test) and In vitro and in vivo antagonistic properties. These properties 
are shown in vitro by their ability to inhibit NPY-induced calcium increase in stable 
transfected cells expressing the Y5 receptor and in vivo by their ability to Inhibit food intake 
induced by intracerebroventricular application of NPY or 24 h food deprivation in conscious 
rats. 

Bindino experiments 

The selective affinity of the compounds according to the present invention to the Y5 
receptor is detected in a Y5 binding assay using LM(tk-)-h-NPY5-7 cells which stably 
express the human NPY Y5 receptor or HEK-293 cells stably expressing the rat NPY Y5 
receptor. 

The following buffers are used for the preparation of membranes and for binding assay: 
a) buffer 1 (homogenisation buffer, pH 7.7 at 4^C) contains Tris-HCI [FLUKA. Buchs, 
Switzerland] (20 mM) and ethylenediamine tetraacetate (EDTA) [FLUKA. Buchs, 
Switzerland] (5 mM); b) buffer 2 (suspension buffer, pH: 7.4 at room temperature) contains 
N-2-hydroxyethylpiperazine-N'-2-ethanesulfonic acid (HEPES) (Boehringer Mannheim. 
Germany] (20 mM). NaCI (10 mM), CaCb (1.26 mM), MgS04 (0.81 mM) and KH2PO4 (0.22 
mM); buffer 3 (binding buffer. pH 7.4 at room temperature) contains HEPES (20 mM). NaCI 
(10 mM). CaCIs (1,26 mM). MgS04 (0.81 mM), KH2PO4 (0.22 mM) and 1 mg/ml bovine 
serum albumin (FLUKAJ. 

Cells are washed in phosphate buffered saline and harvested using a rubber policeman. 
The cells are homogenised using a Polytron homogenlser (3 bursts of 8 seconds) in ice- 
cold hypotonic buffer (buffer 1 . pH 7.7 at 4X ). The homogenate is centrifuged at 32,000 x 
g for 20 min at 4**C. The pellets are resuspended in the same buffer and recentrifuged. The 
final pellets are suspended in buffer 2. Protein concentration is measured by the method of 
Bradford using the Pierce reagent [PIERCE. Rockford, USA], with bovine serum albumin as 
standard. The crude membrane preparation is aliquoted, flash-frozen in liquid nitrogen and 
stored at -80"C. Before use. 0.1% (1 mg/ml) bovine semm albumin is added. 
'*25|.fpro34jhPYY (60 pM. Anawa. Wangen. Switzerland) dissolved In buffer 3 is used as 
radioligand. All test compounds are dissolved in dimethyl sulfoxide (DMSO) at 10-2 M and 
diluted to 10*3 M in buffer 3. Subsequent dilutions are in buffer 3 plus 10% DMSO. 
Incubations are performed in Millipore Multiscreen FC filter plates [Millipore. Bedford. USA). 
The filters in each well are pretreated with 2% polyethyleneimine for 30 min and rinsed once 
with 300 microL buffer 3 before use. The following are pipetted into each well: 20 microL 
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buffer 3. 25 microL ^ 25|.jpro34jhPYY [SAXON, Hannover. GermanyJ (600 pM); 25 microL 
test compound (or binding buffer for the controls); 180 microL crude membrane suspension 
(approximately 5 microg protein). Incubations are performed at room temperature for 2h. 
Non-specific binding is defined as the binding remaining in the presence of 1 microM 
fPro34]hPYY. The incubations are terminated by rapid filtration and washing four times with 
SOOmicroL phosphate buffered saline. The filters are removed from the wells, placed into 
plastic tubes and assayed for radioactivity in a gamma counter (Gammamaster, WALLAC, 
Finland]. 

The IC50 values of the compounds according to this invention at the human Y5 receptor 
range especially between about 0.1 nM and about 10 microM. Representatives are. for 
example, the final products of working examples 53. 54. 55. and 88, for which following IC50 
values [liM/L] were determined: 0.0023 (Ex. 53); 0.018 (Ex. 54); 0.0017 (Ex. 55); 0.0077 (Ex. 
88). 

Measurements of calcium transient 

For the determination of in vitro antagonistic properties of the compounds according to the 
present invention, stably transfected LM(tk-)-hY5-7 cells are used in which a NPY-induced 
calcium transient is measured as described below. Cells are harvested in a medium 
containing EDTA (0.5 mM) and phosphate buffered saline (PBS), Cells are then washed in 
phosphate buffered saline solution and loaded for 90 min at room temperature and pH 7.4 
with 10 microM FLUO-AM (fluoro-3-acetoxy methylester. supplemented with pluronic acid as 
suggested by the manufacturer, Molecular Probes Inc., Eugene. Oregon. USA) in a cell 
culture buffer of the following composition (NaCI 120 mM, MgCb 1 mM. KCI 5.4 mM, 
NaH4P04 0.33 mM, glucose 1 1 mM, taurine 5 mM, pyruvate 2 mM, glutamine 1 .5 mM HEPES 
10 mM, insulin 10 U/l, BSA 0.1% at for 90 min at room temperature. After centrifugation the 
cells are resuspended in the cell culture buffer at a concentration of 3-4 million cells/ml and 
supplemented with 200 microM sulfinpyrazone. 

Calcium transients are measured at room temperature in a millititer plate using a Cytofluor 
2350 (Millipore) with wavelength settings at 485 nm for excitation and 530 nm for emission, 
180 microL of cells suspension are preincubated in the presence of various amounts of 
compounds dissolved In 2 mrcroL DMSO In triplicates ( or 2 microL DMSO for the controls) 
for 5 min and then NPY is added at a final concentration of 100 nM. The compound 
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concentrations giving 50% inhibition of the maximum of the Ca transients are then 
calculated. 

In this cell system, NPY induces Ca transients with an EC50 of 50 nM. The data are 
analyzed using a Microsoft Excel software. The concentrations which cause a 50% inhibition 
of the initial control values are given as IC50 values. The IC50 values are determined for the 
compounds according to the present invention and their pharmaceutically acceptable salts. 

The property of the compounds according to the present invention and their 
pharmaceutically acceptable salts to inhibit NPY-induced increase intracellular calcium 
indicates their antagonistic properties with IC50 values ranging especially between about 0.1 
nM and about 10 microM. 

Measurements of NPY-induced food intake in conscious rats 

In addition this antagonistic property of the Y5 receptor subtype is also observed in-vivo in 
conscious rats by their ability to inhibit NPY-induced food intake. For these determinations 
food intake is measured in normal satiated rats after intracerebroventricuiar application 
(i.c.v.) of neuropeptide Y [BACHEM, Feinchemikalien, Bubendorf. Switzerland] in the 
presence or absence of the compounds according to the present Invention. Male Sprague- 
Dawley rats weighing 180-220 g are used for ail experiments. They are individually housed 
in stainless steel cages and maintained on a 1 1:13 h light-dark schedule (lights off at 1800 
h) under controlled temperature (21-23 ^C) at all times. Water and food (NAFAG lab chow 
pellets) [NAFAG, Gossau, Switzerland] are available ad libitum. 

Under pentobarbital { VETERINARIA AB, Zurich, Switzerland] anesthesia, all rats are 
implanted with a stainless steel guide cannula targeted at the right lateral ventricle. 
Stereotaxic coordinates, with the incisor bar set -2.0 mm below interaural line, are : -0.8 mm 
anterior and +1.3 mm lateral to bregma. The guide cannula is placed on the dura. Injection 
cannulas extended the guide cannulas -3.8 mm ventrally to the skull surface. Animals are 
allowed at least 4 days of recovery postoperatively before being used in the experiments. 
Cannula placement is checked postoperatively by testing all rats for their drinking response 
to a 50 ng intracerebroventricuiar (icv) injection of angiotensin II . Only rats which drink at 
least 2.5 ml of water within 30 min after angiotensin II injection are used in the feeding 
studies. Injections are made in the morning 2 hours after light onset. Peptides are injected 
in artificial cerebrospinal fluid (ACSF) [FLUKA, Buchs, Switzerland] in a volume of 5 fjl The 
ACSF contains NaC1 124 mM, KCI 3.75 mM, CaClj 2.5 mM. MgS04 2,0 mM. KH4PO4 0.22 



wo 97/20823 



PCT/EP96/05067 



-31 - 

mM. NaHCOa 26 mM and glucose 10 mM. NPY (300 pmole) is administered by the 
intracerebroventricular route 10-60 minutes after administration of compounds or vehicle 
DMSO/water (10%,v/v) or cremophor/water (20%,v/v) (SIGMA, Buchs, Switzeriand]. 

Food intake is measured by placing preweighed pellets into the cages at the time of NPY 
injection. Pellets are removed from the cage subsequently at each time point indicated in 
the figures and replaced with a new set of preweighed pellets. 

All results are presented as means ±SEM. Statistical analysis is performed by analysts of 
variance using Student-Newman-Keuls test. 

The compounds according to the present invention inhibit NPY-induced food Intake in rats in 
a range especially of about 0.01 to about 100 mg/kg after oral, intraperitoneal, subcutaneous 
or intravenous administration. 

Measurements of food intake in 24 hours food deprived rats 

Based on the observation that food deprivation induces an increase in the hypothalamic NPY 
levels, it is assumed that NPY mediates food intake induced by food deprivation. Thus, the 
compounds according to the present invention are also tested in rats after 24 hours food 
deprivation. These experiments are conducted with male Sprague-Dawley (CIBA-GEIGY AG. 
Sissein, Switzerland} rats weighing between 220 and 250 g. The animals are housed in 
individual cages for the duration of the study and allowed free access to normal food 
together with tap water. The animals are maintained in room with a 12 h light/dark cycle (8 
a.m. to 8.00 p.m. light) at 24*^0 and monitored humidity. After placement into the individual 
cages the rats undergo a 2-4 days equilibration period, during which they are habituated to 
their new environment and to eating a powdered or pellet diet [NAFAG, Gossau, 
Switzerland]. At the end of the equilibration period, food is removed from the animals for 24 
hours starting at 8.00 a.m. At the end of the fasting period the animals are injected 
Intraperitoneally, intravenously or orally either with the compounds according to the present 
invention or an equivalent volume of vehicle DMSO/water (10%, v/v) or cremophor/water 
(20%, v/v) and 10-60 min later the food is returned to them. Food intake at various time 
periods is monitored over the following 24 hour period. Inhibition of food intake by the 
compounds according to the present invention is given in percentage of the respective 
control vehicle-treated rats. 

The compounds according to the present invention inhibit food intake in this food deprived 
rat model in a range especially of about 0.01 to about 100 mg/kg after oral, intraperitoneal, 
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subcutaneous or intravenous administration. Representatives are, for example, the final 
products of working examples 53, 55 and 88. for which an inhibition of food intake of 96% or 
87% or 92%. respectively, versus the respective control vehicle-treated animals after i.p. 
application of 30 mg/kg was determined. 

Measurements of food intake in obese Zucker rats 

The antiobesity efficacy of the compounds according to the present Invention can also be 
shown in Zucker obese rats, an art-known animal model of obesity. These studies are 
conducted with male Zucker fatty rats (fa/fa) [HARLAN CPB, Austerlltz. NL] weighing 
between 480 and 500 g. Animals are individually housed In metabolism cages for the 
duration of the study and allowed free access to powdered food together with tap water. The 
animals are maintained in a room with a 1 2 hour light/dark cycle (8 a.m. to 8.00 p.m. light) at 
24**C and monitored humidity. After placement into the metabolism cages the rats undergo a 
6 day equilibration period, during which they are habituated to their new environment and to 
eating a powdered diet. At the end of the equilibration period, food intake during the light 
and dark phases is determined. After a 3 day control period, the animals are treated with the 
compounds according to the present invention or vehicle DMSO/water (10%, v/v) or 
cremophor/water (20%, v/v). 

The compounds according to the present invention inhibit food intake in Zucker obese rats in 
a range especially of about 0.01 to about 100 mg/kg after oral, intraperitoneal, subcutaneous 
or intravenous administration. 

The above experiments clearly demonstrate that the Y5 receptor subtype is the primary 
mediator of NPY-induced feeding and that corresponding antagonists can be used for the 
treatment of obesity and related disorders [Nature, Vol, 382, 168-171 (1996)]. 

The compounds according to the present invention can inhibit food Intake induced either by 
intracerebroventrlcular application of NPY or by food deprivation or as well as spontaneous 
eating in the Zucker obese rat. Thus, the compounds according to the present invention can 
especially be used for the prophylaxis and treatment of disorders or diseases associated with 
the Y5 receptor subtype, especially in the treatment of disorders or disease states in which 
the NPY-Y5 receptor subtype is involved, preferably, in the treatment of diseases caused by 
eating disorders, such as obesity, bulimia nervosa, diabetes, dyspilipidimia. and 
hypertension, furthermore in the treatment of memory loss, epileptic seizures, migraine. 
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sleep disturbance, and pain and additionally in the treatment of sexual/reproductive 
disorders, depression, anxiety, cerebral hemorrhage, shock, congestive heart failure, nasal 
congestion and diarrhea. 

The compounds according to the present invention act as antagonists of neuropeptide Y 
(NPY) binding at the Y5 receptor subtype. By virtue of their Y5 receptor antagonistic 
property, the compounds of the formula (1) and their pharmaceutically acceptable salts can 
therefore be used, for example, as pharmaceutical active ingredients in pharmaceutical 
compositions which are employed, for example, for the prophylaxis and treatment of 
diseases and disorders associated with NPY Y5 receptor subtype, especially in the treatment 
of disorders or disease states in which the NPY-Y5 receptor subtype is involved, preferably, 
in the treatment of diseases caused by eating disorders, such as obesity, bulimia nervosa, 
diabetes, dyspilipidimia, and hypertension, furthermore in the treatment of memory loss, 
epileptic seizures, migraine, sleep disturbance, and pain, and additionally in the treatment of 
sexual/reproductive disorders, depression, anxiety, cerebral hemon-hage. shock, congestive 
heart failure, nasal congestion and diarrhea. 

The invention relates to a method of treatment of diseases and disorders associated with 
NPY YS receptor subtype, especially in the prophylaxis and treatment of disorders or disease 
states in which the NPY-Y5 receptor subtype is involved, preferably, in the treatment of 
diseases caused by eating disorders, such as obesity, bulimia nervosa, diabetes, 
dyspilipidimia, and hypertension, furthermore in the treatment of memory loss, epileptic 
seizures, migraine, sleep disturbance, and pain, and additionally in the treatment of 
sexual/reproductive disorders, depression, anxiety, cerebral hemorrhage, shock, congestive 
heart failure, nasal congestion and diarrhea, comprising administering to a warm-blooded 
animal, including man. in need of such treatment a therapeutically effective amount of a 
compound of fomiula (I) or a pharmaceutically acceptable salt thereof. 

The invention relates to the use of a compound of formula (I) or a pharmaceutically 
acceptable salt thereof as described hereinbefore and hereinafter for the manufacture of a 
pharmaceutical composition for the prophylaxis and treatment of diseases or disorders 
associated with NPY Y5 receptor subtype, especially in the treatment of disorders or disease 
states in which the NPY-Y5 receptor subtype is involved, preferably, in the treatment of 
diseases caused by eating disorders, such as obesity, bulimia nervosa, diabetes. 
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dyspiliptdimia, and hypertension, furthermore in the treatment of memory loss, epileptic 
seizures, migraine, sleep disturbance, and pain, and additionally in the treatment of 
sexual/reproductive disorders, depression, anxiety, cerebral hemorrhage, shock, congestive 
heart failure, nasal congestion and diarrhea 

The invention relates to a pharmaceutical composition comprising a compound of formula (i) 
or a pharmaceuticalty acceptable salt thereof as described hereinbefore and hereinafter for 
the prophylaxis and treatment of diseases or disorders associated with NPY Y5 receptor 
subtype, preferably, in the treatment of diseases caused by eating disorders, such as 
obesity, bulimia nervosa, diabetes, dyspilipidimia, and hypertension, furthermore in the 
treatment of memory loss, epileptic seizures, migraine, sleep disturbance, and pain, and 
additionally in the treatment of sexual/reproductive disorders, depression, anxiety, cerebral 
hemorrhage, shock, congestive heart failure, nasal congestion and diarrhea. 

The invention relates especially to a new compound of formula (I) or a salt or a tautomer 
thereof, e.g. in which 

alki and alka, independently of one another, represent a single bond or lower alkylene; 
Ri represents hydrogen, lower alkyi, lower alkenyt, halo-lower alkyi, hydroxy-lower 
alkyl. tower alkoxy-lower alkyi, or (carbocyclic or heterocyclic) aryl-lower alkyi; 
Ra represents 

(i) hydrogen, halogen, lower aikyi, (carbocyclic or heterocyclic) aryl, or lower alkyl which is 
substituted by halogen, by substituted amino, by lower alkoxycart>onyl, by (carbocyclic or 
heterocyclic) aryhlower alkoxycarbonyi, or by substituted carbamoyl; 

(ii) amino or substituted amino; 

(iii) hydroxy, lower alkoxy. lower alkenyloxy, hydroxy-lower aikoxy, lower alkoxy-lower 
alkoxy, Ca-Ce-cydoalkyl-lower alkoxy, (carbocyclic or heterocyclic) aryl-lower alkoxy, lower 
alkoxycarbonyl*oxy, (carbocyclic or heterocyclic) aryl-lower alkoxycartx>nyl-oxy, or N- 
substituted aminocariranyl-oxy; 

(iv) carboxy, lower alkoxy-carbonyl, lower alkoxy-lower alkoxy-carbonyl, or (carbocyclic or 
heterocyclic) aryl-lower alkoxy-carbonyl; 

(V) carkiamoyi or N-substituted carbamoyl; 

(vi) a group selected from -CH(OH)-R, -CO-R, -NRrCO-Q-R, -NRi-CO-R, -NR,-CO-NRi-R. - 
NRi-SOz-R, -NR1-SO2-NR1-R, -SO2-R. -S02-NRrR. or -S02-NRrC0-R, (R being as defined 
below and R, being as defined above, or the group -N(R)(Ri) represents amino which is di- 
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substituted by lower aikylene {which may be Interrupted by O, S(0)n or NRo} or which is dl- 
substituted by lower aikylene which is condensed at two adjacent carbon atoms with a 
benzene ring]; or 

(vii) an element of formula -X3(X4)P<5) wherein, (a) if X3 is -CH-, X4 together with X5 
represent a structural element of formula -X6-(CO)p-(CH2)o-, -{CH2)q-X6-(CO)p-(CH2)r, or 
-(CH2)s-X6-C0-(CH2)r; or. (b) if X3 is -N-, together with Xs represent a structural element 
of formula -C0-{CH2)ti-; P<6 being -CH2-. -N(Ri)- or -O-; the integer o is 3-5; the integer p is 0 
or 1 ; the integer q is 1 or 2; the integer r is 1 ; the integer s is 1 or 2; the integer t is 1 or 2; the 
integer u is 3-5; with the proviso that, if the integer p is 0, X4 is different from -CHr;]; 

Xi represents C3-C8-cycloalkylene. Ca-Ca-cycloalkenylene, Ca-Ce-cycloalkylidene, 0x0- 
Ca-Ce-cycloalkylene. oxo-Ca-Ce-cycloalkenylene. or oxo-Ca-Cs-cycloalkylidene; 

X2 represents -0-, -S(0)n- or a group of the formula -N(R4)-; 

R3 and R4 , independently of one another, represent 

(i) hydrogen, lower alkyi, lower alkenyl. Ca-Ce-cycloalkyI, Ca-Ce-cycloalkyWower alkyi, 
(carbocydic or heterocyclic) aryl, (carbocyclic or heterocyclic) aryl-lower alkyi; or 

(ii) lower alkyi which Is substituted by a substituent selected from the group consisting of: 
halogen, hydroxy, lower alkoxy, hydroxy-lower alkoxy. lower alkoxy-lower alkoxy, amino, 
substituted amino, lower alkoxy-carbonyl. lower alkoxy-lower alkoxy-carbonyl, (carbocyclic 
or heterocyclic) aryl-lower alkoxy-carbonyl, substituted carbamoyl, and -S(0)n-R; 

R3 and R4 together represent lower aikylene [which may be interrupted by O, S(0)n, or 
NRo] or represent lower aikylene which is condensed at two adjacent carbon atoms with a 
benzene ring; 

wherein, in each case, any aryl moiety, for example, of (carbocyclic or heterocyclic) 
aryl. arylene, aroyi, or aryloxy, respectively, as well as the benzo ring A is unsubstituted or 
substituted by one or more substituents selected from the group consisting of 

(i) halogen, tower alkyi, Ca-Cs-cycloalkyl. C3*C8'<;ycloalkyi-lower alkyi, (carbocyclic or 
heterocycfic) aryl, lower alkoxy, lower alkenyloxy, oxy-lower alkylene*oxy. hydroxy, lower 
alkanoyloxy. (carbocyclic or heterocyclic) aryl-lower alkanoyloxy. lower alkanoyl. 
(carbocyclic or heterocyclic) aryl-lower alkanoyl, nitro, cyano; 

(ii) lower alkyi which is substituted by a substituent selected from the group consisting of: 
halogen, hydroxy, towei* alkoxy. amino, substituted amino, carboxy. lower alkoxy-carbonyl, 
lower alkoxy-lower alkoxy-carbonyl, (carbocyclic or heterocyclic) aryl-lower alkoxy-carbonyl, 
carbamoyl, and N-substituted carbamoyl; 
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(jii) lower alkoxy which is substituted by a substituent selected from the group consisting of: 
halogen, hydroxy, lower alkoxy. Ca-Ca-cycloalkyI, (carbocyclic or heterocyclic) aryloxy. 
amino, substituted amino, lower alkoxy-carbonyi, lower alkoxy-lower aikoxy-carbonyl. 
(carbocyclic or heterocyclic) aryl-lower alkoxy-carbonyl, carbamoyl, and N-substituted 
carbamoyl; 

(iv) amino, substituted amino; 

(v) carboxy, lower alkoxy-carbonyl. lower alkoxy-lower alkoxy-carbonyl, (carbocyclic or 
heterocyclic) aryl-lower alkoxy-carbonyl; 

(vi) carbamoyl and N-substituted carbamoyl; 

wherein, in each case, any aryl moiety, for example, of (carbocyclic or heterocyclic) 
aryl. aroyl. or aryloxy. respectively, is derived and selected from the group consisting of 
phenyl, biphenylyl, naphthyl. pyrrolyl. pyrazolyl, imidazolyi. triazolyl. tetrazolyl, furyl, thienyl. 
pyridyl. indolyl, indazolyl, benzofuryl. benzothiophenyl, benzimidazolyl, quinolinyl, 
tsochinolyl. or quinazolinyl; 

wherein, in each case, the amino group of substituted amino, of N-substituted 
carbamoyl, and of N-substituted aminocarbonyl-oxy is (i) mono-substituted or. 
independently of one another, di-substituted by lower alkyi, by Ca-Cs-cydoalkyl, by Cs-Cb- 
cycloalkyl-lower alkyi, by (carbocyclic or heterocyclic) aryl. by (carbocyclic or heterocyclic) 
aryl-lower alkyi. or is (ii) di-substituted by lower alkylene [which may be interrupted by O, 
S(0)„ or NRo] or is di-substituted by lower alkylene which is condensed at two adjacent 
carbon atoms with a tienzene ring, or is (iii) mono-substituted or. in the second line, 
independently of one another, di-substituted by -CO-(0)v-R and the integer v is 0 or 1 ; 

wherein, in each case, the integer n is 0, 1 or 2; 

wherein, in each case, Ro represents hydrogen or lower alkyi; 

wherein, in each case, R represents hydrogen, lower alkyi, (carbocyclic or 
heterocyclic) aryl-lower alkyi, or lower alkyi which is substituted by halogen, by hydroxy, or 
by lower alkoxy. 

The invention relates especially to a new compound of formula (I) or a salt or a tautomer 
thereof in which 

alki and alk2, independently of one another, represent a single bond or lower alkylene; 
Ri represents hydrogen, lower alkyi, lower alkenyl, or lower alkoxy-lower alkyi; 
R2 represents 
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0) hydrogen, halogen, lower alkyl. (carbocyclic or heterocyclic) aryl. or lower alkyi which is 
substituted by halogen, by substituted amino, by lower alkoxycarbonyl, by (carbocyclic or 
heterocyclic) aryHower alkoxycarbonyl, or by substituted carbamoyl; 
(ii) amino or substituted amino; 

(ill) hydroxy, lower alkoxy. lower alkenyloxy. hydroxy-lower alkoxy. lower alkoxy-lower 
alkoxy. Ca-Ce-cycloalkyl-lower alkoxy, (carbocyclic or heterocyclic) aryl-lower alkoxy. lower 
alkoxycarbonyl-oxy. (carbocyclic or heterocyclic) aryl-lower alkoxycarbonyl-oxy, or N- 
substituted aminocarbonyl-oxy; 

(iv) lower alkoxy-carbonyl, lower alkoxy-lower alkoxy-carbonyl, or (carbocyclk: or 
heterocyclic) aryl-lower alkoxy-carbonyl; 

(v) N-substituted carbamoyl; 

(vi) a group selected from -CH(OH)-R. -CO-R, -NRrCOO-R, -NRi-CO-R. -NRrCO-NRi-R, - 
NRi-SOrR. -NRrSOa-NRi-R, -SOs-R, -SOrNRrR. or -SO2-NR1-CO-R, [R being as defined 
below and Ri being as defined above, or the group -N(R)(Ri) represents amino which is di- 
substituted by lower alkylene {which may be interrupted by O, S(0)n or NRo> or which is di- 
substituted by lower alkylene which is condensed at two adjacent carbon atoms with a 
benzene ring]; or 

Xi represents Ca-Ce-cycloaikylene, Ca-Ce-cycloalkenylene, Ca-CB-cycloalkylidene. 0x0- 
Ca-CB-cycloalkylene. oxo-Ca-Ca-cycloalkenylene. or oxo-Ca-Ce-cycloalkylidene; 
X2 represents -0-, -S(0)n- or a group of the formula -N(R4)s 
R3 and R4 , independently of one another, represent 

(i) hydrogen, lower alkyl, lower alkenyl. Ca-Ce-cycloalkyl, Ca-Ce-cycloalkyNower alkyl, 
(carbocyclic or heterocyclic) aryl. (carbocyclic or heterocyclic) aryl-lower alkyl; or 

(ii) lower alkyl which is substituted by a substituent selected from the group consisting of: 
halogen, hydroxy, lower alkoxy, hydroxy-tower alkoxy, lower alkoxy-lower alkoxy, amino, 
substituted amino, lower alkoxy-carbonyl, lower alkoxy-lower alkoxy-carbonyl, (carbocyclic 
or heterocyclic) aryl-lower alkoxy-carbonyl, substituted carbamoyl, and -S(0)n-R; 

R3 and R4 together represent lower alkylene [which may be interrupted by 0, S(0)n, or 
NRo] or represent lower alkylene which is condensed at two adjacent carbon atoms with a 
benzene ring; 

wherein, in each case, any aryl moiety, for example, of (carbocyclic or heterocyclic) 
aryl, arylene, aroyi, or aryloxy. respectively, as well as the benzo ring A is unsubstituted or 
substituted by one or more substituents selected from the group consisting of 
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(i) halogen, lower alkyi, Ca-CB-cycloalkyI, Ca-Ca-cycloalkyl-lower alkyl. (carbocydlc or 
heterocyclic) aryl, lower alkoxy. tower alkenyloxy, oxy-lower alkylene-oxy. hydroxy, lower 
alkanoyloxy. (carbocyclic or heterocyclic) aryl-lower alkanoyloxy, lower alkanoyl. 
(carbocyclic or heterocyclic) aryl-lower alkanoyl, nitro, cyano; 

00 lower alkyI which is substituted by a substituent selected from the group consisting of: 
halogen, hydroxy, lower alkoxy, amino, substituted amino, carboxy, lower alkoxy-carbonyl. 
lower alkoxy-lower alkoxy-carbonyl. (carbocyclic or heterocyclic) aryl-lower alkoxy-carbonyl, 
carbamoyl, and N-substituted carbamoyl; 

(iii) lower alkoxy which is substituted by a substituent selected from the group consisting of: 
halogen, hydroxy, lower alkoxy, Cs-Ce'Cycloalkyl, (carbocyclic or heterocyclic) aryloxy, 
amino, substituted amino, lower alkoxy-carbonyl, lower alkoxy-lower alkoxy-carbonyl, 
(carbocyclic or heterocyclic) aryl-lower alkoxy-carbonyl. carbamoyl, and N-substituted 
carbamoyl; 

(tv) amino, substituted amino; 

(v) carboxy. lower alkoxy-carbonyl, lower alkoxy-lower alkoxy-carbonyl, (carbocyclic or 
heterocyclic) aryl-lower alkoxy-carbonyl; 
(vl) carbamoyl and N-substituted carbamoyl; 

wherein, in each case, any aryl moiety, for example, of (carbocyclic or heterocyclic) 
aryl. aroyi, or aryloxy, respectively, is derived and selected from the group consisting of 
phenyl, biphenylyl. naphthyl. pyrrolyi. pyrazolyl, imidazolyl, triazolyl, tetrazolyl. furyl, thienyl, 
pyridyl, indolyl, indazolyl. benzofuryi. benzothiophenyl. benzimidazolyl. quinolinyl. 
isochinolyl. or quinazolinyl; 

wherein, in each case, the amino group of substituted amino, of N-substltuted 
carbamoyl, and of N-substituted aminocarbonyl-oxy is (i) mono-substituted or. 
independently of one another, di-substituted by lower alkyl. by Cs-C^-cycloalkyl. by Ca-Ca- 
cycloalkyl-lower alkyl, by (carbocyclic or heterocyclic) aryl, by (carbocyclic or heterocyclic) 
aryl-lower alkyl, or is (ii) di-substltuted by lower alkylene [which may be interrupted by O, 
S(0)n or NRol or is di-substituted by lower alkylene which is condensed at two adjacent 
carbon atoms with a benzene ring, or is (iii) mono-substituted or, in the second line, 
independently of one another, di-substituted by -CO-(0)v-R and the integer v is 0 or 1 ; 

wherein, in each case, the integer n is 0, 1 or 2; 

wherein, in each case, Ro represents hydrogen or lower alkyl; 



wo 97/20S23 



PCT/EP96/05067 



-39- 

wherein, in each case, R represents hydrogen, lower alkyl. Ca-Ce-cydoalkyl. 
(carbocyclic or heterocyclic) aryl-lower alkyl. (carbocyclic or heterocyclic) aryl, or lower alkyl 
which is substituted by halogen, by hydroxy, or by lower alkoxy. 

The invention relates especially to a new compound of formula (I) or a salt or a tautomer 
thereof in which 

alki and alk2, independently of one another, represent a single bond or lower alkylene; 
Ri represents hydrogen, lower alkyl, lower alkenyl. or lower alkoxy-lower alkyl; 
R2 represents 

(i) hydrogen, halogen, lower alkyl, (carbocyclic or heterocyclic) aryl, or lower alkyl which is 
substituted by halogen, by substituted amino, by lower alkoxycarbonyl. by (carbocyclic or 
heterocyclic) aryl-lower alkoxycarbonyl, or by substituted carbamoyl; 

(ii) amino or substituted amino; 

(ill) hydroxy, lower alkoxy, lower alkenyloxy, hydroxy-lower alkoxy, lower alkoxy-lower 
alkoxy, Ca-CB-cycloalkyl-lower alkoxy, (carbocyclic or heterocyclic) aryl-lower alkoxy, lower 
alkoxycarbonyl-oxy, (carbocyclic or heterocyclic) aryl-lower alkoxycarbonyl-oxy. or N- 
substituted aminocarbonyl-oxy; 

(iv) lower alkoxy-carbonyl, lower alkoxy-lower alkoxy-carbonyl, or (carbocyclic or 
heterocyclic) aryl-lower alkoxy-carbonyl; 

(v) N-substituted carbamoyl; 

(vl) a group selected from -CH{OH)'R, -CO-R, -NR1-CO-O-R, -NRrCO-R. -NRrCO-NRi-R, - 
NRrSOa-R. -NR1-SQ2-NR1-R. -SO2-R, -SOrNRi-R, or -SOrNR,-CO-R, [R being as defined 
below and Ri being as defined above, or the group -N(R)(Ri) represents amino which is di- 
substituted by lower alkylene {which may be intenupted by O. S(0)n or NRo} or which is di- 
substituted by lower alkylene which is condensed at two adjacent carbon atoms with a 
benzene ring]; or 

Xi represents Ca-Ca-cycloalkylene, Ca-Cs-cycloalkenylene, Cs-Ca-cycloalkylidene, oxo- 
Ca-Ce-cycloalkylene, oxo-Ca-Cs-cycloalkenylene, or oxo-Ca-Cs-cycloalkylidene; 
X2 represents -0-, -S(0)n- or a group of the formula -N(R4)-: 
R3 and R4 , independently of one another, represent 

(i) hydrogen, lower alkyl. lower alkenyl, Ca-Ce-cycloalkyI, Cs-Ce-cycloalkyl-lower alkyl. 
(carbocyclic or heterocyclic) aryl, (carbocyclic or heterocyclic) aryl-lower alkyl; or 

(ii) lower alkyl which is substituted by a substituent selected from the group consisting of: 
halogen, hydroxy, lower alkoxy, hydroxy-lower alkoxy. lower alkoxy-lower alkoxy, amino, 
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substituted amino, lower alkoxy-carbonyl, lower alkoxy-lower alkoxy-carbonyl. (carbocyclic 
or heterocyclic) aryl-lower alkoxy-carbonyl, substituted carbamoyl, and -S(0)n-R; 

R3 and R4 together represent lower alkytene (which may be interrupted by 0. S(0)n, or 
NRo] or represent lower alkylene which is condensed at two adjacent carbon atoms with a 
benzene ring; 

wherein, in each case, any aryl moiety, for example, of (carbocyclic or heterocyclic) 
aryl, arylene, aroyl, or aryloxy, respectively, as well as the benzo ring A is unsubstituted or 
substituted by one or more substituents selected from the group consisting of 

(i) halogen, lower alkyl. CrCe-cyctoalkyl. Ca-Ca-cycloalkyl-lower alkyi, (carbocyclic or 
heterocyclic) aryl. tower alkoxy, lower alkenyloxy, oxy-lower alkylene-oxy, hydroxy, tower 
alkanoyloxy, (carbocyclic or heterocyclic) aryl-lower alkanoyloxy. lower alkanoyi, 
(carbocyclic or heterocyclic) aryl-lower alkanoyi. nitro, cyano; 

(ii) lower alkyl which is substituted by a substituent selected from the group consisting of: 
halogen, hydroxy, lower alkoxy, amino, substituted amino, carboxy, lower alkoxy-carbonyl, 
lower alkoxy-lower alkoxy-carbonyl, (carbocyclic or heterocyclic) aryl-lower alkoxy-carbonyl, 
carbamoyl, and N-substituted carbamoyl; 

(ill) lower alkoxy which is substituted by a substituent selected from the group consisting of: 
halogen, hydroxy, lower alkoxy, Ca-Cs-cycloalkyI, (carbocyclic or heterocyclic) aryloxy, 
amino, substituted amino, lower alkoxy-carbonyl, lower alkoxy-lower alkoxy-carbonyl, 
(carbocyclic or heterocyclic) aryl*lower alkoxy-carbonyl, carbamoyl, and N-substituted 
carbamoyl; 

(iv) amino, substituted amino; 

(v) carboxy, lower alkoxy-carbonyl, lower alkoxy-lower alkoxy-carbonyl, (carbocyclic or 
heterocyclic) aryl-tower alkoxy-carbonyl; 

(vi) carbamoyl and N-substituted carbamoyl; 

wherein, in each case, any aryl moiety, for example, of (cart>ocyclic or heterocyclic) 
aryl, arylene, aroyl. or aryloxy, respectively, is derived from phenyl, naphthyl or pyridyl; 

wherein, in each case, the amino group of substituted amino, of N-substituted 
carbamoyl, and of N-substituted aminocarbonyl-oxy is (i) mono-substituted or, 
independently of one another, di-substituted by lower alkyl, by Ca-Cs-cycloalkyI, by Ca-Ce- 
cycloalkyl-lower alkyl, by (carbocyclic or heterocyclic) aryl, by (carbocyclic or heterocyclic) 
aryl-lower alkyl, or is (ii) di-substituted by lower alkylene (which may be interrupted by 0, 
S(0)n or NRo] or is di-substituted by lower alkylene which is condensed at two adjacent 
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carbon atoms with a benzene ring, or is fiii) mono-substituted or, in the second line, 
independently of one another, di-substituted by -CO-(OVR and the integer v is 0 or 1 ; 

wherein, in each case, the integer n is 0. 1 or 2; 

wherein, in each case. Ro represents hydrogen or lower alkyi; 

wherein, in each case. R represents hydrogen, lower aikyl. Ca-Ca-cycloalkyI, 
(carbocydic or heterocyclic) aryl-lower alkyI, (carbocyclic or heterocyclic) aryl. or lower alkyI 
which is substituted by halogen, by hydroxy, or by lower alkoxy. 

The invention relates especially to a new compound of formula (I) or a salt or a tautomer 
thereof in which 

alki and alka, independently of one another, represent a single bond or lower alkylene; 
R, represents hydrogen, lower aikyl, lower alkenyl, or lower alkoxy-lower alkyI; 
R2 represents 

(i) hydrogen; 

(ii) amino, amino which is monosubstituted by lower aikyl or phenyl-lower aikyl or is 
disubstituted by lower aikyl or by Cz-Ce-alkylene or amino virfiich is monosubstituted by -CO- 
0-R and R being lower aikyl; 

(iii) lower alkoxycarbonyl-oxy or (carbocyclic or heterocyclic) aryl-carbonyl-oxy; 

(vi) a group selected from .CH{OH)-R and R being hydrogen, lower aikyl or phenyl-lower 
aikyl. -CO-R and R being hydrogen or lower aikyl, -NRrCO-O-R and Ri being hydrogen and 
R being lower aikyl, -NR1-CO-R and R, being hydrogen or lower aikyl and R being lower 
aikyl, phenyl or lower alkoxy-lower aikyl, -NRi-SOrR and Ri being hydrogen or lower aikyl 
and R being lower aikyl, phenyl-lower aikyl, phenyl or naphthyl. -NR,-S02-NR,-R and Ri 
being hydrogen and -N(R,){R) being amino disubstituted by lower aikyl or by CrCe-alkylene 
or being morpholino, piperazino or 4-lower alkyl-piperazino, -SO2-R and R being lower aikyl 
or phenyl; 

Xi represents C3-C8-cyc!oalkylene. especially cyclohexylene; 
X2 represents -O- and R3 is hydrogen; or 

X2 represents a group of the formula -N(R,)- and R4 is hydrogen or lower aikyl; and 
R3 represents 

(i) hydrogen, lower aikyl. Ca-Ce-cycloalkyl, Ca-Ca-cycloalkyl-lower aikyl. or phenyl; or 

(ii) lower aikyl which is substituted by a substituent selected from the group consisting of: 
hydroxy, lower alkoxy. hydroxy-lower alkoxy, amino, amino monosubstituted by lower 
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alkoxycarbonyl or disubstituted by lower alkyl. morpholino. piperazino. 4-loweralkyl- 
piperazino, 4-lower alkoxycarbonyi-piperazino and carbamoyl disubstituted by tower alkyl; or 

Xz and Ra together represent nrwrphollno or 4-lower alkyl-piperazino; 

wherein, in each case, any aryl moiety as well as the benzo ring A is unsubstltuted or 
substituted by one or more substltuents selected from the group consisting of 
halogen, nitro, lower alkyl. phenyl, hydroxy, tower alkoxy. hydroxy-lower alkoxy. lower 
alkoxycarbonyl-lower alkoxy and lower alkoxycarbonyl. 

The invention relates especially to a compound of fomnula (1) or a salt or tautomer thereof in 

which 

alk, and alka. independently of one another, represent a single bond or C-C,- 
alkyiene; 

Ri represents hydrogen or lower alkyl; 
R2 represents 

hydrogen, lower alkoxycarbonyl-oxy. amino, amino disubstituted by Ca-Cs-alkylene, a group 
selected from -NR1-CO-O-R [R being lower alkyl and R, being hydrogen], -NRi-COR [R 
being tower alkyl. hydroxy-tower alkyl. phenyl-lower alkyl. or phenyl and R, being hydrogen]. 
-NR,-S02-R fR being lower alkyl. C-Cs-cycloalkyl. phenyl-lower alkyl. naphthyl-lower alkyl. 
phenyl, naphthyl. or quinolinyl and R, being hydrogen and the aryl radicals being 
unsubstltuted or substituted by lower alkyl. lower alkoxy. lower alkoxycarbonyl], -NRi-SOa- 
NRrR [R, being hydrogen, and the group-N(R){R,) being di-lower alkylamino. 1-piperidino. 
1 -piperazino, 4-lpweralkyl-l -piperazino. or 4-morpholino] . 
-SOj-R IR being lower alkyl]. or -SO2-NR1-R. [R and R, being each lower alkyl]; 

X, represente Cj-Ce-cydoalkylene or CrCe-cycloalkylidene; 

Xj represents O and R3 represents hydrogen; or 

X2 represents a group of the formula -N(R4)-; and 

R3 represents hydrogen, lower alkyl. tower alkyl substituted by hydroxy, lower alkoxy. 
hydroxyJower alkoxy. di-lower alkylamino, or phenyl whfeh is unsubstltuted or substituted by 
halogen, lower alkyl. or lower alkoxy; 

R4 represents hydrogen or lower alkyl; 

wherein the benzo ring A is unsubstltuted or substituted by one or more substltuents 
selected from the group consisting of 

halogen, lower alkyl, lower alkoxy. hydroxy-lower alkoxy, lower alkoxy-tower alkoxy. di-lower 
alkylamino. and phenyl-amino. 
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The invention relates especially to a new compound of formula (I) or a salt or a tautomer 
thereof in which 

alki and alka, independently of one another, represent a single bond or C1-C3- 
alkylene; 

Ry represents hydrogen; 

R2 represents 

hydrogen, lower alkoxycarbonyl-oxy, amino, amino di-substituted by Ca-Ce-alkylene, a group 
selected from -NR1-CO-R (R being lower alkyl. phenyl-lower alkyi, or phenyl and Ri being 
hydrogen], -NRi-CO-O-R (R being lower alkyl], -NRt-SO^R [R being lower alkyl, phenyl- 
lower alkyI, phenyl, naphthyf, or quinolinyl and R, being hydrogen and phenyl being 
unsubstltuted or substituted by lower alkyi, lower alkoxy. lower alkoxycarbonyl], 
•NRrS02-NRrR (Ri being hydrogen, and the group-N(R)(Ri) being di-lower alkylamino] , 
-SO2-R [R being lower alkyl], or -SOz-NRrR. [R and R, being each lower alkyl]; 

Xi represents Ca-Cs-cycloalkylene, especially 1 ,3-cyclopentylen. 1,3-, or 1,4- 
cycloalkylene; 

X2 represents O and R3 represents hydrogen; or 

X2 represents a group of the formula -N(R4)-; and 

R3 represents hydrogen, lower alkyl, or phenyl which is unsubstltuted or substituted by 
halogen, lower alkyl. or lower alkoxy; 
R4 represents hydrogen; 

wherein the benzo ring A is unsubstltuted or substituted by one or more substituents 
selected from the group consisting of halogen or lower alkoxy. 

The invention relates especially to a new compound of formula (!) or a salt or a tautomer 
thereof in which 

alki and alk2 independently of one another, represent a single bond or methylene; 
Ri is hydrogen; 
Xi is 1 ,4-cyclohexylene: 

X2 is -0-; R2 is -NH-SO2-R and R being naphthyl; and R3 is hydrogen; or 
X2 is -NH-; 

R2 represents -NH-SOa-R and R is phenyl substituted by halogen, espechially 4- 
chloro-phenyl, or naphthyl; and R3 represents hydrogen. Ci-C4-alkyl which substituted by 
CrC4-alkyl-amino or by Ci-C^-alkyl-amino-carbonyl or by Cs-Cs-alkylene; or 
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represents C-C^-alkylamino. such as methylamino, C,-C.-alkoxycarbonyl-amino. 
such as tert-butoxycarbonyl-amino. -NH-SO^-R and R being phenyl substituted by C,-C4- 
alkyl. such as 4-methyl-phenyl. or C,.C4-all<yl. such as methyl, or is NH-SCVN{R,){R) and R, 
and R each being C,-C.-aIkyl. such as methyl or ethyl; and R, represents hydrogen, phenyl ' 
or phenyl wirfiich is substituted by halogen, such as 4-fluoro- or 4-chloro-phenyl; 
wherein the benzo ring A is unsubstituted or substituted by CrC4-alkoxy. such as methoxy. 

The invention relates especially to a new compound of formula (I) or a satt or a tautomer 
thereof in which 

X, represents 1 ,3- or 1 ,4-cyclohexylene; 

Xz represents a group of the formula -NCR,)-; 

Ri represents hydrogen; 

Rs represents hydrogen; 

R4 represents hydrogen; 

alk, and alka each represent a single bond; and R2 represents hydrogen; or 

alk, represents methylene and alkz represents C-Cj-alkylene; and represents a 

group -NRi-SOz-R (R being naphthyl. especially 1- or 2-naphthyl]; 

wherein the benzo ring A Is unsubstituted or substituted by CrC4-alkoxy. especially 

methoxy, preferably in position 8 of the quinazoline ring. 

The invention relates especially to a new compound of formula (1) or a salt thereof in which 
alkt and alk: each represent methylene, 
Xi represents 1 ,4-cyclohexylene; 
Xz represents a group of the formula -NH-; 

Rz represents amino which is disubstituted by C4-C5-alkylene, such as 1-piperidino; 
and R3 represents phenyl which is substituted by halogen, especially 4-chloro-phenyl; or 

Rj represents -NH-SOrR and R being naphthyl; and R3 represents hydrogen. C,-C4- 
alkyl which is substituted by di- C,-C4-alkylamino or by 4-C,-C4-alkyl-piperazino. such as 4- 
methyl-piperazino; 

wherein the benzo ring A is unsubstituted or substituted by CrC4-alkoxy, especially 
methoxy, preferably in position 8 of the quinazoline ring. 

The invention relates especially to a new compound of fonnula (I) or a salt thereof in which 
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alki and alkz each represent methylene, 
Xi represents 1 ,4-cyclohexylene; 
Xs represents a group of the formula -N(R4)-; 
Ri, R3, and R4 each represents hydrogen; 
R2 represents -NH-SOrR and R represents 1- or 2-naphthyl; and 
wherein the benzo ring A is unsubstituted or substituted by Ci-C4-alkoxy. especially 
methoxy, in position 8 of the quinazoline ring. 

The invention relates in particular to the novel compounds shown in the examples 
and to the modes of preparation described therein. 

The invention relates to processes for the preparation of the compounds 
according to the invention. The preparation of new compounds of the formula (I) 
and their salts comprises, for example, 
(a) reacting a compound of formula (lla) or a salt thereof 




N 



2, 



in which Z 1 represents a leaving group, 

with a compound of formula (lib) or a salt thereof 




or 



(b) reacting a compound of formula (Ilia) or a salt thereof 
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in which Zz is a leaving group 

with a compound of formula H-XrRa (lllb) or a salt thereof, 
and, if desired, converting a compound (I) obtainable according to the process or 
in another manner, in free form or in salt form, into another compound (I), 
separating a mbcture of isomers obtainable according to the process and isolating 
the desired isomer and/or converting a free compound (I) obtainable according to 
the process into a salt or converting a salt of a compound (i) obtainable according 
to the process into the free compound (I) or into another salt. 

The reactions described above and below in the variants are carried out in a 
manner known per se. for example in the absence or, customarily, in the 
presence of a suitable solvent or diluent or a mixture thereof, the reaction, as 
required, being carried out with cooling, at room temperature or with warming, for 
example in a temperature range from about -SO^'C up to the boiling point of the 
reaction medium, preferably from about -10'' to about +200**C, and, if necessary, 
in a closed vessel, under pressure, in an inert gas atmosphere and/or under 
anhydrous conditions. The person skilled in the pertinent art is especially referred 
to the methods as outlined in the working examples based upon which the person 
skilled in the art is enabled to carry out the manufacture of the compounds of 
formula (I). 

Salts of starting materials which have at least one basic centre, for example of 
the formula lllb. are appropriate acid addition salts, while salts of starting 
materials whrch have an acidic group, for example of the formula (lib), are 
present as salts with bases, in each case as mentioned above in connection with 
corresponding salts of the formula (I). 
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A leaving group Zi or Zs, respectively, is, for example, reactive esterified hydroxy, 
or is R'-S(0)p- [the integer u being 0, 1 or 2 and R' being lower alkyi, halo-lower 
alkyi or aryl, such as methyl, trifluoromethyl or p-toluyl], or is lower alkoxy. 
Reactive esterified hydroxyl (Z4) is in particular hydroxyl esterified with a strong 
inorganic acid or organic sulfonic acid, for example halogen, such as fluorine, 
chlorine, or bromine, sulfonyloxy, such as hydroxysulfonyloxy. halosulfonyloxy, 
for example fluorosulfonyloxy, C^-C^-alkane-sulfonyloxy whk:h is unsubstituted or 
substituted, for example by halogen, for example methane- or 
trifluoromethanesulfonyloxy, C^-CTCycloalkanesulfonyloxy, for example 
cyclohexanesulfonyloxy, or benzenesulfonyloxy which is unsubstituted or 
substituted, for example by C^-C^alkyl or halogen, for example p-bromobenzene- 
or p-toluenesulfonyloxy. Preferred Zi or Z2 is chloro. bromo or iodo, 
methanesulfonyloxy or trifluoromethanesulfonyloxy, or p-toluenesulfonyloxy, or 
methylthio or methoxy. 

The reactions of process variants (a) and (b) are carried out, if necessary, in the 
presence of a base. Suitable bases are, for example, alkali metal hydroxides, 
hydrides, amides, alkanolates. carbonates, triphenylmethylides, di-lower 
alkylamides, aminoalkylamides or lower alkylsilylamides, naphthaleneamines. 
lower alkylamines, basic heterocycles, ammonium hydroxkies, and carbocyclic 
amines. Examples which may be mentioned are sodium hydroxide, sodium 
hydride, sodium amide, sodium methoxide, sodium ethoxide, potassium tert- 
butoxide, potassium carbonate, lithium triphenylmethylide, lithium 
diisopropyiamide, potassium 3-(aminopropyi)amide, potassium 
bis(trimethylsilyl)amide, dimethylaminonaphthalene, di- or triethylamine, or 
ethyldiisopropylamine, N-methylpiperidine, pyridine, benzyltrimethylammonium 
hydroxide, 1 ,5-diazabicyclo[4.3.0]non-5-ene (DBN) and 1 ,iB-diaza- 
bicyclo[5.4.0]undec-7-ene (DBU). 

The starting material of fomulae (lla). (lib), (lila), and (lllb) is essentially known or 
IS accessible analogously to preparation processes known per se. 
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The starting material of the formula (Ha) is essentially described, for example, in 
US Patent No, 5.064,833. 

The starting material of formula (lib) in which Rj represents N-acylated or N- 
alkylated amino, such as a group of formula -NRrCO-O-R, -NR,-CO-R, -NRi-CO- 
NRrR, -NRrSQ2-R,.NRi-S0rNR,-R, or N-substltuted amino, is accessible, for 
example, by N-acylating or by N-alkylating, respectively, a. preferably N- 
protected, compound of the formula NH(Ri).alkrX-alk2-Z3 (He) in which Za 
represents a group which Is convertable to Ra, such as amino, carboxy. or 
hydroxy. Conventional protecting groups may be used, for example, t- 
butoxycarbonyi which will be split off after the N-acylation or the N-alkylation. 
respectively. The starting material of formula (lib) in which Rz represents 
carbamoyl or N-substituted carbamoyl, or esterified carboxy, can be 
manufactured starting from a compound of formula (lie) in which Za represents 
carboxy. The esterification or amidation can be carried out In a manner known per 
se. Starting fom a compound of formula (lie) in which Z3 is hydroxy, 
corresponding etherified or esterified derivatives are accessible using 
etherification or esterifaction methods known in the art. 

The starting material of formula (ilia) is accessible, for example, by selectively 
converting the Z2-group in position 4 into a group which is desactivated. for 
example, by selectively hydrolyzing a compound of formula (lllc) 



or a salt thereof to form a corresponding 4-hydroxy-compound pCg being O and R3 
being hydrogen) which is in the next step reacted with a compound of formula 
(Mb) to introduce the corresponding side chain into position 2 of the quinazoline 
ring. Reactivation of the 4-positfon, if required, for example, by reaction with a 
halogenating agent, such as POCI3. leads to corresponding compounds of 
formula (Ilia) in which X2 is N(R4). 




N 



^» (Ma) 
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A compound according to the invention which is obtainable by the process can be 
converted into another compound according to the invention in a manner known 
per se. 

A compound according to the invention containing hydroxy! can be etherified by 
methods known per se. The etherification can be carried out, for example, using 
an alcohol, such as a substituted or unsubstituted lower alkanol, or a reactive 
ester thereof. Suitable reactive esters of the desired alcohols are, for example, 
those with strong inorganic or organic acWs, such as oon-esponding halides, 
sulfates, lower alkanesulfonates or substituted or unsubstituted 
benzenesulfonates, for example chlorides, bromides, iodides, methane-, 
benzene- or p-toluenesulfonates. The etherification can be carried out, for 
example, in the presence of a base, an alkali metal hydride, hydroxide or 
carbonate, or of an amine. Conversely, corresponding ethers, such as lower 
alkoxy compounds, can be cleaved, for example, by means of strong acids, such 
as mineral acids, for example the hydrohalic acids hydrobromic or hydriodic acid, 
which may advantageously be present in the form of pyridinium halides, or by 
means of Lewis acids, for example halides of elements of main group Hi or the 
corresponding sub-groups. These reactions can be carried out. if necessary, with 
cooling or warming, for example in a temperature range from about -20° to about 
100**C, in the presence or absence of a solvent or diluent, under inert gas and/or 
under pressure and, if appropriate, in a closed vessel. 

Compounds according to the invention containing hydroxymethyl groups can be 
prepared, for example, starting from compounds containing corresponding 
carboxyl or esterified carboxyl. corresponding compounds being reduced in a 
manner known per se, for example by reduction with a hydride which, if desired, 
may be complex, such as a hydride formed from an element of the 1st and 3rd 
main groups of the periodic table of the elements, for example borohydride or 
aluminohydride. for example lithium borohydride, lithium aluminium hydride, 
diisobutylaluminium hydride (an additional reduction step using alkali metal 
cyanoborohydride, such as sodium cyanoborohydride. may be necessary), and 
also diborane. 
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If an aromatic structural component is substituted by (lower) alkylthio (in S(0)n -R 
n is 0), this can be oxidised in a customary manner to corresponding (lower) 
alkanesutftnyl or -sulfonyl. Suitable oxidising agents for the oxidation to the 
sulfoxide step are, for example, inorganic peradds, such as peracids of mineral 
adds, for example periodic acid or persulfuric acid, organic peradds. such as 
appropriate percarboxylic or persulfonic acids, for example performic, peracetic. 
trifluoroperacetic or perbenzoic add or p-toluenepersulfonic acid, or mixtures of 
hydrogen peroxide and acids, for example a mixture of hydrogen peroxide with 
acetic acid. 

The oxidation is commonly carried out in the presence of suitable catalysts, 
catalysts which can be mentioned being suitable adds, such as substituted or 
unsubstituted carboxylic acids, for example acetic acid or trifluoroacetic acid, or 
transition metal oxides, such as oxides of elements of sub-group VII, for example 
vanadium oxide, molybdenum oxide or tungsten oxide. The oxidation is carried 
out under mild conditions, for example at temperatures from about -SO"" to about 
+100"C. 

The oxidation to the sulfone step may also be carried out appropriately at low 
temperatures using dinitrogen tetroxide as the catalyst in the presence of oxygen, 
just like the direct oxidation of (lower) alkylthio to (lower) alkanesulfonyl. However, 
in this case the oxidising agent is customarily employed in an excess. 

If one of the variables contains amino, corresponding compounds of the formula 
(I), their tautomers or salts can be N-alkylated in a manner known per se; 
likewise, cart)amoyl or radicals containing carbamoyl can be N-alkylated. The 
(aryl)aikylation is carried out, for example, using a reactive ester of an (aryl)C^' 
Cyalkyl halide, for example a bromide or iodide, (aryl)Ci -C7alkylsulfonate, for 
example methanesulfonate or p-toluenesulfonate, or a di-C^ -C/alkyl sulfate, for 
example dimethyl sulfate, preferably under basic conditions, such as in the 
presence of sodium hydroxide solution or potassium hydroxide solution, and 
advantageously in the presence of a phase transfer catalyst, such as 
tetrabutylammonium bromide or benzyltrimethylammonium chloride, where, 
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however, stronger basic condensing agents, such as alkali metal amides, 
hydrides or alkoxides. for example sodium amide, sodium hydride or sodium 
ethoxide, may be necessary. Amino can also be acylated in a manner known per 
se. 

In compounds of the formula (I) which contain an esterified or amidated carboxyl 
group as a substituent, a group of this type can be converted into a free carboxyl 
group, for example by means of hydrolysis, for example in the presence of a 
basic agent, or of an acidic agent, such as a mineral acid. Tert-butyloxycarbonyl, 
for example, can furthermore be converted into carboxyl. for example in a manner 
known per se, such as treating with trihaloacetic acid, such as trifluoroacetic acid, 
and benzyloxycarbonyi can be converted into carboxyl, for example by catalytic 
hydrogenation in the presence of a hydrogenation catalyst, for example in the 
manner described below. 

Furthermore, in compounds of the formula (I) which contain a carboxyl group as a 
substituent, this can be converted into an esterified carboxyl group, for example, 
by treating with an alcohol, such as a lower alkanol, in the presence of a suitable 
esterifying agent, such as an acid reagent, for example an inorganic or organic 
acid or a Lewis acid, for example zinc chloride, or a condensing agent which 
binds water, for example a carbodiimide, such as N.N'-dicyclohexylcarbodiimide. 
or by treating with a diazo reagent, such as with a diazo-lower alkane, for 
example diazomethane. This can also be obtained if compounds of the formula (I) 
In whfch the carlx)xyl group is present in free torn or In salt form, such as 
ammonium salt or metal salt form, for example alkali metal salt form, such as 
sodium salt or potassium salt form, are treated with a reactive ester of a (Ci - 
C7)alkyl halide, for example methyl or ethyl bromide or iodide, or an organic 
sulfonic acid ester, such as an appropriate (C-| -C7)alkyl ester, for example methyl 
or ethyl methanesulfonate or p-toluenesulfonate. 

Compounds of the formula (I) which contain an esterified carboxyl group as a 
substituent can be transesterified into other ester compounds of the formula (1) by 
transesterification, for example by treating with an alcohol, customarily a higher 
appropriate alcohol than that of the esterified carboxyl group in the starting 
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material, in the presence of a suitable transesterifying agent, such as a t)a$ic 
agent, for example an alkali metal (Ci-C7)alkanoate, (Ct-C7)alkanolate or alkali 
metal cyanide, such as sodium acetate, sodium methoxide, sodium ethoxide, 
sodium tert-butoxide or sodium cyanide, or a suitable acid agent, if appropriate 
with removal of the resulting alcohol, for example by distillation. Appropriate, so- 
called activated esters of the formula (I) which contain an activated esterified 
carboxyl group as a substituent may also be used as starting materials (see 
below), and these may be converted into another ester by treating with a (Ci- 
C7)alkanol. 

In compounds of the formula (I) which contain the carboxyl group as a 
substituent, this can also first be converted into a reactive derivative, such as an 
anhydride, including a mixed anhydride, such as an acid haiide. for example an 
acid chloride (for example by treating with a thionyl haiide, for example thionyl 
chloride), or an anhydride using a formic acid ester, for example a (C-| -C7)alkyl 
ester (for example by treating a salt, such as an amnrwnium or alkali metal salt, 
with a haloformic acid ester, such as a chloroformic acid ester, such as a (C^ 
C7)alkyl ester), or into an activated ester, such as a cyanomethyl ester, a 
nitrophenyl ester, for example a 4-nitrophenyl ester, or a polyhalophenyl ester, for 
example a pentachlorophenyl ester (for example by treating with an appropriate 
hydroxy! compound in the presence of a suitable condensing agent, such as 
N,N'-dicyclohexylcarbodiimide), and then a reactive derivative of this type can be 
reacted with an amine and in this way amide compounds of the formula (I) whk:h 
contain an amidated carboxyl group as a substituent can be obtained. In this 
case, these can be obtained directly or via intermediate compounds; thus, for 
example, an activated ester, such as a 4-nitrophenyi ester, of a compound of the 
formula (I) containing a carboxyl group can first be reacted with a 1-unsubstltuted 
imidazole and the 1-imidazolylcart}onyl compound obtained in this way brought to 
reaction with an amine. However, other non-activated esters, such as (C-(- 
C7)alkyl esters of compounds of the formula (I), which contain, for example, (C2- 
C8)alkoxycarbonyl as a substituent, can also be brought to reactk}n with amines. 

If an aromatic ring contains a hydrogen atom as a substituent, the latter can be 
replaced by a halogen atom with the aid of a halogenating agent in a customary 
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manner, for example brominated with bromine, hypobromic acid, acyl 
hypobromites or other organic bromine compounds, for example N- 
bromosuccinimide, N-bromoacetamide. N-bromophthalimide, pyridinlum 
perbromide, dioxane dibromide, 1,3-dibromo-5,5-dimethylhydantoin or 2,4,4,6- 
tetrabromo-2,5-cyclohexanedien-1-one, or chlorinated with elemental chlorine, for 
example in a haiogenated hydrocarbon, such as chloroform, and with cooling, for 
example from down to about -10*" to about +1 00*^0. 

If an aromatic ring in the compounds according to the invention contains an 
amino group, this can be diazotized in a customary manner, for example by 
treating with a nitrite, for example sodium nitrite, in the presence of a suitable 
protonic acid, for example a mineral acid, the reaction temperature 
advantageously being kept below about 5*^0. The diazonium group present in the 
salt form and obtainable in this way can be substituted by analogous processes, 
for example as follows: by the hydroxyl group analogously to the boiling-out of 
phenol in the presence of water; by an alkoxy group by treating with an 
appropriate alcohol, energy having to be added; by the fluorine atom analogously 
to the Schiemann reaction in the thermolysis of corresponding diazonium 
tetrafluoroborates; by the halogen atoms chlorine, bromine or iodine and also the 
cyano group analogously to the Sandmeyer reaction in the reaction with 
corresponding Cu(l) salts, initially with cooling, for example to below about 5^C, 
and then heating, for example to about 60** to about 150**C. 

If the compounds of the fonnula (I) contain unsaturated radicals, such as (lower) 
alkenyl or (lower) alkynyl groups, these can be converted into saturated radicals 
in a manner known per se. Thus, for example, multiple bonds are hydrogenated 
by catalytic hydrogenation in the presence of hydrogenation catalysts, suitable 
catalysts for this purpose being, for example, nickel, such as Raney nickel, and 
noble metals or their derivatives, for example oxides, such as palladium or 
platinum oxide, which may be applied, if desired, to support materials, for 
example to carbon or calcium carbonate. The hydrogenation may preferably be 
carried out at pressures between 1 and about 100 at and at room temperature 
between about -80'' to about 200''C, in particular between room temperature and 
about 1 00*^0 . The reaction is advantageously carried out in a solvent, such as 
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water. a lower alkanol. for example ethanol, isopropanol or n-butanol. an ether, 
for example dioxane. or a lower alkanecarboxylic acid, for example acetic acid. 

Furthermore, in compounds of the formula (I) in which, for example, one of the 
aryl radicals contains halogen, such as chlorine, halogen can be replaced by 
reaction with a substituted or unsubstituted amine, an alcohol or a mercaptan. 

The invention relates in particular to the processes described in the examples. 

Salts of compounds of the formula (1) can be prepared in a manner known per se. 
Thus, for example, acid addition salts of compounds of the formula (I) are 
obtained by treating with an acid or a suitable ion exchange reagent. Salts can be 
converted into the free compounds in a customary manner, and acid addition 
salts can be converted, for example, by treating with a suitable basic agent. 

Depending on the procedure and reaction conditions, the compounds according 
to the invention having salt-forming, in particular basic properties, can be 
obtained in free form or preferably in the form of salts. 

In view of the close relationship between the novel compound in the free form 
and in the form of its salts, In the preceding text and below the free compound or 
its salts may correspondingly and advantageously also be understood as 
meaning the corresponding salts or the free compound. 

The novel compounds including their salts of salt-forming compounds can also t>e 
obtained in the form of their hydrates or can Include other solvents used for 
crystallization. 

Depending on the choice of the starting materials and procedures, the novel 
compounds can be present in the form of one of the possible isomers or as 
mixtures thereof, for example as pure optical Isomers, such as antipodes, or as 
isomer mixtures, such as racemates, diastereoisomer mixtures or racemate 
mixtures, depending on the number of asymmetric carbon atoms. For example, 
compounds of the fonnula (I) in which e.g. X, has an asymmetric C atom. 
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Racemates and diastereomer mixtures obtained can be separated into the pure 
isomers or racemates in a known manner on the basis of the physicochemical 
differences of the components, for example by fractional crystallization. 
Racemates obtained may furthermore be resolved into the optical antipodes by 
known methods, for example by recrystalllzation from an optically active solvent, 
chromatography on chiral adsorbents, with the aid of suitable microorganisms, by 
cleavage with specific immobilized enzymes, via the formation of inclusion 
compounds, for example using chiral crown ethers, only one enantiomer being 
complexed, or by conversion into diastereomeric salts, for example by reaction of 
a basic final substance racemate with an optically active acid, such as a 
carboxylic acid, for example tartaric or malic acid, or sulfonic acid, for example 
camphorsulfonic acid, and separation of the diastereomer mixture obtained in this 
manner, for example on the basis of its differing solubilities, into the 
diastereomers from which the desired enantiomer can be liberated by the action 
of suitable agents. The more active enantiomer is advantageously isolated. 

The invention also relates to those embodiments of the process, according to 
which a compound obtainable as an intermediate in any step of the process is 
used as a starting material and the missing steps are carried out or a starting 
material in the form of a derivative or salt and/or its racemates or antipodes is 
used or, in particular, formed under the reactk)n conditions. 

In the process of the present invention, those starting materials are preferably 
used which lead to the compounds described as particularly useful at the 
beginning. The invention likewise relates to novel starting materials which have 
been specifically developed for the preparation of the compounds according to 
the invention, to their use and to processes for their preparation, the variables 
alki, alk2, Ri, R2, R3, R4, Xi and X2 having the meanings indicated for the 
preferred compound groups of the formula (I) in each case. 

The invention likewise relates to pharmaceutical preparations which contain the 
compounds according to the invention or pharmaceutically acceptable salts 
thereof as active ingredients, and to processes for their preparation. 
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The pharmaceutical preparations according to the invention which contain the 
compound according to the invention or pharmaceutically acceptat>le salts thereof 
are those for enteral, such as oral, furthermore rectal, and parenteral 
administration to (a) warm-blooded animal(s). the pharmacological active 
ingredient being present on its own or together with a pharmaceutically 
acceptable carrier. The daily dose of the active ingredient depends on the age 
and the individual condition and also on the manner of administration. 

The novel pharmaceutical preparations contain, for example, from about 10 % to 
about 80%, preferably from about 20 % to about 60 %. of the active ingredient. 
Pharmaceutical preparations according to the invention for enteral or parenteral 
administration are, for example, those in unit dose forms, such as sugar-coated 
tablets, tablets, capsules or suppositories, and furthermore ampoules. These are 
prepared in a manner known per se. for example by means of conventional 
mixing, granulating, sugar-coating, dissolving or lyophilizing processes. Thus, 
pharmaceutical preparations for oral use can be obtained by combining the active 
ingredient with solid carriers, if desired granulating a mixture obtained, and 
processing the mixture or granules, if desired or necessary, after addition of 
suitable excipients to give tablets or sugar-coated tablet cores. 

Suitable carriers are, in particular, fillers, such as sugars, for example lactose, 
sucrose, mannitol or sorbitol, cellulose preparations and/or calcium phosphates, 
for example tricalcium phosphate or calcium hydrogen phosphate, furthermore 
binders, such as starch paste, using, for example, corn, wheat, rice or potato 
starch, gelatin, tragacanth. methylcellulose and/or polyvinylpyrrolidone, if desired, 
disintegrants, such as the abovementioned starches, furthermore carboxymethyl 
starch, crosslinked polyvinylpyn^olidone, agar, alginic acid or a salt thereof, such 
as sodium alginate; auxiliaries are primarily glidants. flow-regulators and 
lubricants, for example silicic acid, talc, stearic acid or salts thereof, such as 
magnesium or calcium stearate, and/or polyethylene glycol. Sugar-coated tablet 
cores are provided with suitable coatings which, if desired, are resistant to gastric 
juice, using, inter alia, concentrated sugar solutions which, if desired, contain gum 
arable, talc, polyvinylpyrrolidone, polyethylene glycol and/or titanium dioxide, 



wo 97/20823 



PCT/EP96/05067 



-57- 

coating solutions in suitable organic solvents or solvent mixtures or, for the 
preparation of gastric juice-resistant coatings, solutions of suitable cellulose 
preparations, such as acetylcellulose phthalate or hydroxypropylmethylcellulose 
phthalate. Colorants or pigments, for example to identify or to indicate different 
doses of active ingredient, may be added to the tablets or sugar-coated tablet 
coatings. 

Other orally utilizabie pharmaceutical preparations are hard gelatin capsules, and 
also soft closed capsules made of gelatin and a plasticizer. such as glycerol or 
sorbitol. The hard gelatin capsules may contain the active ingredient in the form 
of granules, for example in a mixture with fillers, such as lactose, binders, such as 
starches, and/or lubricants, such as talc or magnesium stearate. and, if desired, 
stabilizers. In soft capsules, the active ingredient is preferably dissolved or 
suspended in suitable liquids, such as fatty oils, paraffin oil or liquid polyethylene 
glycols, it also being possible to add stabilizers. 

Suitable rectaliy utilizabie pharmaceutical preparations are. for example, 
suppositories, which consist of a combination of the active ingredient with a 
suppository base. Suitable suppository bases are. for example, natural or 
synthetic triglycerides, paraffin hydrocarbons, polyethylene glycols or higher 
alkanols. Furthermore, gelatin rectal capsules which contain a combination of the 
active ingredient with a base substance may also be used. Suitable base 
substances are, for example, liquid triglycerides, polyethylene glycols or paraffin 
hydrocart)ons. 

Suitable preparations for parenteral administration are primarily aqueous 
solutions of an active ingredient in water-soluble form, for example a water- 
soluble salt, and furthermore suspensions of the active ingredient, such as 
appropriate oily injection suspensions, using suitable lipophilic solvents or 
vehicles, such as fatty oils, for example sesame oil, or synthetic fatty acid esters, 
for example ethyl oleate or triglycerides, or aqueous injection suspensions which 
contain viscosity-increasing substances, for example sodium 
carboxymethylcellulose, sorbitol and/or dextran, and. if necessary, also 
stabilizers. 
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The dose of the active ingredient depends on the warm-blooded animal species* 
the age and the individual condition and on the manner of administration. In the 
nonmal case, an approximate daily dose of about 10 mg to about 250 mg is to be 
estimated in the case of oral administration for a patient weighing approximately 
75 l<g. 

The following examples illustrate the invention described above; however, they are not 
intended to limit its extent in any manner. Temperatures are indicated in degrees Celsius. 

The following examples illustrate the invention. 



Abbreviations: 


HCI 


hydrochloric acid 


NaOH 


sodium hydroxide 


THF 


tetrahydrofuran 


min 


minute{s) 


h 


hour(s) 


m,p. 


melting point 


FAB-MS 


Fast Atom Bombardment Mass Spectroscopy 


ESI-MS 


Electro-Spray Inonization Mass Spectroscopy 


Rf 


retention fector on a thin layer chromatography plate 



Solvent systems Nh/M: 



A1: 


hexanes / ethyi acetate 


1:1 


A2: 


hexanes / ethyi acetate 


19:1 


A3: 


hexanes / ethyl acetate 


4:1 


A4: 


hexanes / ethyi acetate 


2:1 


A5: 


hexanes / ethyl acetate 


3:1 


A6: 


ethyl acetate 




A7: 


toluene / ethyi acetate 


1:1 


A8: 


hexanes / ethyl acetate 


1:2 


A9: 


hexanes / ethyl acetate / dichloromethane 


12:6:1 
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A1 0: hexanes / ethyl acetate / dichloromethane 8:8:1 
All: hexanes / ethyl acetate 1 o: 1 

B1: dichloromethane / methanol 19:1 

B2: dichloromethane / methanol 9:1 

B3: dichloromethane / methanol 5:1 

84: dichloromethane / methanol 4:1 

85: dichloromethane / methanol 1 :1 

86: dichloromethane / methanol 85:15 

87: dichloromethane / methanol 7:1 

88: dichloromethane / methanol 7:3 

89: dichloromethane / methanol 97:3 
810: dichloromethane 

CI : dichloromethane / methanol / ammonium hydroxide 95: 5:0.5 

C2: dichloromethane / methanol / ammonium hydroxide 90: 1 0: 1 

C3: dichloromethane / methanol / ammonium hydroxide 80:20:2 

C4: dichloromethane / methanol / ammonium hydroxide 98:2:0.2 

C5: dichloromethane / methanol / ammonium hydroxide 350:50: 1 

C6: dichloromethane / methanol / ammonium hydroxide 96:4:0.4 

C7: dichloromethane / methanol / ammonium hydroxide 70:30:3 

C8: dichloromethane / methanol / ammonium hydroxide 60:4:1 

C9: dichloromethane / methanol / ammonium hydroxide 20:4:1 

Cl 0: dichloromethane / methanol / ammonium hydroxide 40:4: 1 

D1 : dichloromethane / methanol / water / acetic acid 1 70:26:3: 1 

D2: dichloromethane / methanol / water / acetic acid 1 50:54: 1 0: 1 

El : ethyl acetate / ethanol / ammonium hydroxide 6:3:1 

E2: ethyl acetate / methanol / ammonium hydroxide 40: 1 0: 1 

F1 : toluene / isopropanol / acetic acid 85: 1 5: 1 

G1 : toluene / ethanol / chloroform / ammonium hydroxide 85:1 5:1 



Example 1: 2-Cvclohexvlamino-4-Dhenvlamino-auinazoline hydrochloride 



A mixture of 2-chloro-4-phenylamino-qulna2oline (1 .2 g) and cyclohexylamine (0.69 ml) is 
heated to for 4 min to produce a melt which is dissolved in isopropanol (15 ml). 4 N HCI in 
dioxane (0.2 ml) is added and the solvents are removed in vacuo. The residue is 
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recrystallized from isopropanol and diethylether to give 2-cyclohexylamino-4-phenylamino- 
quinazoline hydrochloride; m.p. 236 - 238*C, Rf(Fl) 0.13. 

The starting material can be prepared, for example, as follows: 

a) 2-ChlorO'4-phenvlamino-auinazoline 

A solution of 2,4-dichloro-quinazoline (15 g). N.N-diisopropyl-ethylamine (24.9 ml) and 
aniline (7.5 ml) in isopropanol (75 mO is heated to reflux for 45 min. The cold reaction 
mixture is filtered and the filtrate is concentrated in vacuo. The residue is crystallized from 
diethylether- toluene (1:1) to give 2-chIoro-4-phenylarnino-quinazoline. m.p. 194 - ^9&'C, 

b) 2,4-Dichloro>quinazoline 

N,N-Dimethylaniline (1 14.0 g) is added slowly to a solution of 1H,3H-quinazolin-2,4-dione 
(146.0 g) in phosphorousoxychloride (535.4 ml) while this mixture is heated up to 140*C. 
After completion of the addition reflux is continued for 20 h . The reaction mixture is filtered 
and concentrated to give a residue which is added to ice and water. The product is 
extracted with dichloromethane and crystallized from diethylether and petroleum ether to 
yield 2.4-dichloro-quinazoline, m.p. 115 - 116''C. 

Example 2: cisArans-2-(4'Piperldin-1-vl>cvclohexvlamino^4-DhenvlaminO'auinazoline 
dihvdrochloride 

A mixture of 2-chloro-4*phenylaminO'quinazortne (0.76 g) and N-(4-amino-cyclohexyl)- 
piperidine (J. Amer, Chew. Soa 1946. 68, 1296) (0.6 g) is heated for 3 min to produce a 
melt which is dissolved in isopropanol (10 ml). 4 N HCI in dioxane (1 .0 ml) is added and 
the solvents are removed in vacuo. The residue is chromatographed on silica gel by eluting 
with ethyl acetate / methanol / ammonia (8:2:1) to give the free base which, dissolved in 
ethanol and treated with an excess of 4 N HCI in dioxane, yields cis/trans-2-(4-piperid-1-yl- 
cyclohexylamino)-4*phenylamino-quinazoline dihydrochloride, Rf (El) 0.13. 

Example 3: 2-CvclohexvlaminO"8-methoxy-4'Dhenvlamino-quinazoline hydrochloride 

A mixture of 2-chloro-8-methoxy-4-phenylamino-qulnazoline (0.285 g) and cyclohexylamine 
(0.15 ml) is heated for 2 min to produce a melt which is dissolved in isopropanol. 4 N HCI in 
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dioxane (0.1 mi) is added. Crystallization from isopropanol and diethylether yields 2- 
cyclohexylamino-8-methoxy-4-phenylamino-quinazoIine hydrochloride, m.p. 195 - 197**C. 

The starting material can be prepared, for example, as follows: 

2>Chloro-8-methoxv-4-phenvlamino-Quinazoline 

A solution of 2,4-dichloro-8-methoxy-quinazoline (prepared as described in J. Chem, Soc, 
1948, 1759) (0.6 g), diisopropylethylamine (0.87 ml), and aniline (0.26 ml) in isopropanol (10 
ml) is heated at reflux for 45 min. The cold reaction mixture is filtered and residue is 
crystallized from dichloromethane and hexanes to give 2-chloro-8-methoxy-4-phenylamino- 
quinazoline, m.p. 245 - 246*^0. 

Example 4: trans-2-(4-Acetoxv-cyclohexvlaminoV4-phenvlaminO'Quinazoline hydrochloride 

A solution of trans-2-(4-hydroxy-cyclohexyamino)-4-phenyiamino-quina20iine hydrochloride 
(1 .3 g) and acetic anhydride (0.33 ml) in acetic acid (5 ml) is stirred at ambient temperature 
for 16 h. The solvent is removed in vacuo and the residue is added to 2N aqueous NaOH, 
Extraction with ethyl acetate followed by chromatography on silica gel (A4) gives a crude 
product which is treated with 4 N HCI in dioxane. Crystallization from acetonitrile and 
acetone yields trans-2-(4-acetoxy-cyclohexylamino)-4-phenylamino-quinazoline 
hydrochloride, m.p. 217 - 220'C, 

The starting material can be prepared, for example, as follows: 

2-(4-HvdroxV'CvdohexvaminoV4'Dhenylamino-Quinazoline hydrochloride 
A mixture of 2-chloro-4-phenylamino-quinazoline (2.3 g) and trans-4-amino-cyclohexanol 
(1 .26 g) is heated for 3 min to produce a melt which is dissolved in isopropanol. 4 N HCI in 
dioxane (0.1 ml) is added. Crystallization from isopropanol and acetone yields 2-(4-hydroxy- 
cyclohexyamino)-4-phenylamino-quinazoline hydrochloride, m.p. 258 - 259*'C. 

Example 5: trans-Naphthalene- 1 -sulfonic acid f4-(4-DhenvlaminoKiuinazolin-2-vlam!no^ 
cvclohexvlmethvll'amide hydrochloride 
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A solution of 2-chloro-4-phenylamino-quina2oline (Example la) (0.256 g) and trans- 
naphthalene-1 -sulfonic acid (4-amino-cyclohexylmethyl)-amide (0.364 g) in iso-propanol (5 
ml) is stirred at 120 for 17 h. After cooling to room temperature, the solvent is removed 
under reduced pressure. The residue is recrystallized from 1-octanol to give trans- 
naphthalene-1 -sulfonic acid [4-(4-phenylamino-quina20lin-2-yiamino)-cyclohexylmethyll- 
amide hydrochloride as colorless crystals melting at 174-176 **C; Rf(B2) 0.32, FAB-MS: 
(M+H)+ = 537, 

The starting material can be prepared, for example, as follows: 

a) trans-4-f(1-NaphthalenesulfonvlVaminomethvll-cvclohexanecarboxvlic acid 

To a stirred solution of trans-4-(aminomethyl)-cyclohexanecarboxylic acid (60 g) in 1 N 
NaOH (917 ml) is added 1-naphthalenesulfonyl chloride (86.59 g) over 30 min at room 
temperature. The mixture is stirred at room temperature for 20 h. To the mixture is added 
140 ml of 4 N HCI and 1 I of water, and the white crystals are collected by filtration to yield 
trans-4-[(l-naphthalenesulfonyl)-aminomethyl]-cyclohexanecarboxylic acid as a white 
powder melting at 164 - 165 *C; Rf(Al) 0.16. FAB-MS: (M+H)+ = 348. 

b) trans-4-[(1 -NaphthalenesuHonvlVaminomethyll-cvclohexanecarboxvlic acid amide 
To a stirred solution of trans-4-[(1 -naphthalenesulfonyl)-aminomethylJ-cyclohexane- 
carboxylic acid (100 g) and triethylamine (41.8 ml) in THF (500 ml) is added a solution of 
ethyl chloroformate (28.6 ml) in THF (30 ml) below 0 ''C over 25 min. After stining at 0 *C 
for 45 min, 25% aqueous ammonia solution (500 ml) is added to the above mixture at 0 - 5 
"•C over 10 min. The resulting mixture is stirred at room temperature for 90 min. To the 
mixture is added 2 1 of water and the white solid is collected by filtration to give trans-4-[(1 - 
naphthalenesulfonyl)-aminomethyi]-cyciohexanecarboxylic acid amide as a white powder 
melting at 170 - 171 '^C; Rf(C5) 0.40, FAB-MS: (M+H)+ = 347. 

c) trans-Naohthalene-l -sulfonic acid (4-aminomethvl-cvclohexvlmethvn-amide 

To a stirred suspension of trans-4-[(1-naphthalenesulfonyl)-aminomethyl]-cyclohexane- 
carboxylic acid amide (61.4 g) in THF (500 ml) is added a solution of diborane-THF complex 
In THF (1 M, 443 ml) below 28 **C over 50 min. The mixture is slowly warmed up and 
heated up to reflux for 2 h. After cooling to 0 ^C, the reaction is quenched by adding 1 20 ml 
of water and 500 ml of 4 N HCI. To the mixture is added 1 I of methanol and the mixture is 
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concentrated under reduced pressure. The residue is treated with 1 i of methanol and 
concentrated under reduced pressure. The crude product is obtained as its HCI salt and is 
purified by recystallization from isopropanol (mp. 259 ^'C). To the purified HCI salt Is added 
1.2 1 of 1 N NaOH and the resulting solution is extracted with dichloromethane. The 
combined extracts are dried over sodium sulfate and concentrated under reduced pressure 
to give trans-naphthalene-1 -sulfonic acid (4-aminomethyl-cyclohexyimethyl)*amide as a 
colorless amorphous solid; Rf(C5) 0.07. 

d) trans-Naphthalene-1 -sulfonic acid (4-isocvano-cvclohexvlmethvn-amide 

To a stirred solution of trans-4-[(1-naphthalenesulfonyl)-aminomethyl]-cyclohexane- 
carboxylic acid (3 g) and triethylamine (1 .45 ml) in THF (30 mi) is added dropwise to a 
solution of ethyl chloroformate (0.81 ml) in THF (4 ml) between -10 and -5 **C. After stirring 
at -10 for 20 min, a solution of sodium azide (1 .12 g) in water (3.5 ml) is added to the 
mixture over 5 min. The resulting mixture is stirred for 30 min and is poured into 60 ml of 
ice-water. The mixture is extracted with toluene. After drying over sodium sulfate, the 
combined extracts are heated at reflux for 1 h. The solvent is removed under reduced 
pressure to give trans-naphthalene- 1 -sulfonic acid (4-isocyano-cyclohexylmethyl)-amid as a 
colorless oil; Rf(A1) 0.73. 

e) trans-Naphthalene-1 -sulfonic acid (4-amino-cvclohexvlmethvl)-amide 

A suspension of trans-naphthalene-1 -sulfonic acid (4-isocyano-cyclohexylmethyl)-amide 
(1 .3 g) in 20 ml of 4 N HCI is heated at reflux over night. The white solid is isolated by 
filtration and is washed with water. To the solid is added 15 ml of 1 N aqueous NaOH and 
the mixture is extracted with dichloromethane. The combined extracts are dried over 
sodium sulfate and concentrated under reduced pressure to give trans-naphthaiene-1- 
sulfonic acid (4-amino-cyclohexylmethyl)-amide as a white powder melting at 137 - 138 *C; 
Rf(C5) 0.1 , FAB-MS: (M+H)+ = 319, 

Examples: trans-Naohthalene-l -sulfonic acid r4-{4-amino-quinazolin-2-vl-amino)- 
cyclohexvlmethvll-amide hvdrochloride 

A suspension of 2-chloro-quinazolin-4-ylamine (see: US 3,956.495) (0.1 18 g) and trans- 
naphthalene-1 -sulfonic acid (4-amino-cyclohexylmethyl)-amide (0.21 g) in 5 ml of 
isopentylalcohol is heated up to 120 "C for 15 h. The resulting solution is concentrated and 
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chromatographed (silica gel, B2) to give the product as a foam. This material is taken up in 
dichloromethane and treated at 0 with a 4 N HCI solution in dioxane (0.2 ml). 
Concentration in vacuo provides a foam which is triturated in boiling cyclohexane to yield 
after filtration trans-naphthalene-l -sulfonic acid [4-(4-amino-quina2olin-2-yl-amino)- 
cyclohexylmethylj-amide hydrochloride, melting at 115 - 125 ^C. Rf{B2) 0.24; FAB-MS: 
(M+H)+ = 462. 

Example?: trans-f4-(4-Phenvlamino-auina2oline-2"Viamino)-cvciQhexvlmethvll-carbamic 
acid tert-butvl ester hydrochloride 

A solution of 2-chloro-4-phenylamino<|uina2oline (9.72 g) and trans-(4-amino- 
cyclohexylmethyO-carbamic acid tert.-butyl ester (10.1 g) in isopentylalcohol (150 ml) is 
stirred at 120 *C for 20 h. The reaction mixture is cooled to ambient temperature and the 
product is collected by suction filtration. Crystallization from isopropanol yields naphthalene- 
1 -sulfonic acid trans-(4-(4-phenylamino-quinazoiin-2-ylamino)-cyclohexylmethyl]-amide 
hydrochloride as a colorless crystals melting at 161 - 163 °C; Rf(Dl) 0,44. 

The starting material can be prepared, for example, as follows: 

a) f4-(tert.-Butoxvcarbonvlaminomethvft-cvclohexvl1>carbamic acid benzvlester 

To a stirred suspension of 4-(tert.-butoxycarbonylaminomethyl)-cyclohexanecarboxylic acid 
(obtained according to: FR 2,701.480) (45 g) and diphenylphosphoryl azide (44 ml) in 
toluene (600 ml) is added triethylamine (32 ml) below 0 ""C over a period of 20 min. The 
mixture is slowly warmed up and stirred at 70 ""C for 4 h. After cooling to 40 ^C, benzyl 
alcohol (36 ml) is added and the reaction mixture is heated at reflux for 20 h. The cold 
reaction mixture is washed with water and brine and dried over magnesium sulfate. 
Concentration in vacuo followed by crystallisation from ethyl acetate and diethylether yields 
t4-(tert.-butoxycarbonylaminomethyl)-cyclohexyl]-carbamic acid benzylester as colorless 
crystals, melting at 126 -129 X. Rf(A7) 0.47. 

b) trans-(4-Amino-cvclohexvlmethvn-carbamic acid tert.-butyl ester 

A solution of f4-(tert.-butoxycarbonylaminomethyl)-cyclohexylJ-carbamic acid benzylester (4 
g) in methanol (200 ml) is hydrogenated in the presence of palladium on charcoal 10% (0.7 
g) at ambient temperature and pressure. The catalyst is removed by filtration and the filtrate 
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is concentrated in vacuo to yieJd and trans-(4-amino-cyclohexylmethyl)-carbamic acid tert.- 
butyl ester as a colorless oil, Rf(D1) 0.12. 

Examples: trans-4-fAminomethvl-cvcloh exvlaminoM-ohenvlamino-quinazoline 
dihydrochloride 

A suspension of trans-(4-(4-phenylamino-quinazolin-2-ylamino)-cyclohexylmethyl]-amide 
hydrochloride (6.8 g) in chloroform (50 ml) is treated with a 4 N HCI solution in dioxane (20 
ml) at 0 "C. After completion, the reaction mixture is concentrated in vacuo and the residue 
is recrystallized from isopropanol to yield trans-4-(aminomethyl-cyclohexylamino)-4- 
phenylamino-quinazoline dihydrochloride as white crystals melting at 326 • 330°C. The 
dihydrochloride salt is taken up in a saturated aqueous potassium carbonate solution and 
dichloromethane. After extraction with ethyl acetate, the organics are dried over sodium 
sulfate and concentrated to give trans-4-(aminomethyl-cyclohexylamino)-4-phenylamino- 
quinazoline as a light yellow oil. Rf{G1) 0.04. FAB-MS: (M+H)+ = 348. 

Examples: trans-l4-(4-Phenvlamino-quinazolin-2-v laminoVcvclohexvlmethvl1- 
methanesulfonamide hydrochloride 

A solution of trans-4-(aminomethyl-cyclohexylamino)-4-phenylamino-quina2oline (0.70 g) 
and diisopropylethylamine (0.41 ml) in dichloromethane (10 ml) or is cooled to 0 "C and 
treated with methanenesulfonylchloride (0.16 ml) in dichloromethane (2 ml). After 
completion, the reaction mixture is concentrated and the residue is taken up in water and 
extracted with ethyl acetate. The combined extracts are washed with brine, dried over 
magnesium sulfate and concentrated. The residue is dissolved In methanol and treated 
with a 4 N HCI in dioxane (0.5 ml). Concentration in vacuo followed by crystallizaUon from 
isopropanol yields trans-I4-(4-phenylamino-quinazolin-2-ylamino)-cyclohexylmethyl]- 

methahesulfonamide hydrochloride melting at 240-245 "C. Rf(G1) 0.45. 

Example 10: trans^.Methv»-N.f4.f4.ohenv lamino-auinazolin-2-vlamino^-cvclohexvlmethYn- 
benzenesulfonamide hydrochloride 

Reaction of trans-4-(aminomethyl-cyclohexylamino)-4-phenylamino-quinazoline (0.79 g) 
with toluenesulfonylchloride (0.38 g) as described in Example 9 provides trans-4-methyl-N- 
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l4-(4-phenylamino-quina2olin-2-ylamino)-cyc!ohexylfnethylJ-benzenesulfonamide 
hydrochloride melting at 163-165 'C. Rf(G1) 0.53. 

Example 1 1 : trans-N-{ 4-f(4-Amlno-quinazolin«2-vlamlnn).methv».cYftlfthexvtmethy l >.4. 
methoxv-benzenesulfonamide hydrochloride 

A solution of trans-N-2-(4-aminomethyl-cyclohexylmethyl)-quinazoline-2,4.diamine 
hydrochloride (0.3 g) and diisopropylethylamine (0.71 6 ml) in 4 ml of N,N-dimethyl- 
formamide is cooled to 0 and treated with 4-methoxyben2enesulfonylchloride (0.242 g) ir 
N.N-dimethylfomnamide (2 ml). After completion, the reaction mixture is concentrated and 
the residue is chromatographed (silica gel, CI) to give the product as a foam. It is taken up 
in dichloromethane (2 ml) and treated at 0 "C with a 4 N HCI in dioxane (2 ml). 
Concentration in vacuo followed by crystallization from acetonitrile yields trans-N-{4-{(4- 

amino-qulnazolin-2-ylamino)-methyl]-cyclohexylmethyl}-4-methoxy-benzenesulfonamide 
hydrochloride as a tan powder melting at 1 18 - 125 °C . Rf(C1) 0.38; FAB-MS: (M+H)+ = 
456. 

The starting material can be prepared, for example, as follows: 

a) trans-f4-Hvdroxvmethvl-cvclohexyl methvl^-caibamic acid tert-butvl ester 
A solution of trans-4-(tert-butoxycarbonylam!no-methyl)-cyciohexanecarboxylic add 
(obtained according to: EP 0614 91 1 A1) (34.5 g) and triethylamine (28 ml) in 
dichloromethane (700 ml) is cooled to -70 'C and treated with methylchlorofomiate (12.9 
ml). The reaction mixture is stirred 0.5 h at -70''C . The temperature is allowed to increase to 
0 OC and the solution is stirred another 0.5 h until completion of the reaction. The reaction 
mixture is taken up in ice-cold dichloromethane, washed with an ice-cold 0.5 N HCI solution, 
a saturated aqueous sodium carbonate solution and water. The organics are dried over 
sodium sulfate and concentrated to the mixted-anhydride as an oil. This material is taken up 
in THF and treated at - 70 "C with sodium borohydride (5.90 g), followed by absolute 
methanol (1 0 ml). The reaction mixture is stirred 1 5 h at 0 "C and 1 h at ambient 
temperature to drive the reaction to completion. A 0.5 N HCI solution is then carefuly added 
at O'C, followed by ethyl acetate. The organics are washed with a saturated aqueous 
sodium carbonate solution, water, dried over sodium sulfate and concentrated. 



wo 97/20823 



PCT/EP96/05067 



-67- 

Chromatography on silica gel {A1) yields tfans-(4-hydroxymethyl-cyclohexylmethyl)- 
carbamic acid tert-butyi ester as a white powder, melting at 88 * 89*'C. Rf(A1) 0.24. 

b) tranS'^4-Azidomethvl-cvclohexylmethvl)-carbamic acid tert-butvl ester 
trans-(4-Hydroxymethyl-cyclohexylmethyl)-carbamic acid tert-butyl ester (24 g) in pyridine 
(200 ml) at 0 is treated with a solution of para-toluenesulfonylchloride (24.44 g) in 
pyridine (50 ml). The reaction mixture is stirred at 0 "^Cuntii completion and concentrated in 
vacuo. The residue is taken up in ethyl acetate, washed with water and dried over sodium 
sulfate. Concentration of the solution yields the tosylate, used without further purification. 
This material is treated with sodium azide (19.23 g) in N,N-dimethylformamide (800 ml) at 
50**C. After completion of the reaction, the solution is concentrated and the resulting paste 
is taken up in dichloromethane, washed with water and concentrated. Chromatography of 
the crude material on silica gel (A2 then A3) provides trans- (4-azidomethyl-cyclohexyl- 
methyl)-carbamic acid tert-butyl. ester as an oil. Rf(A3) 0.33; IR (dichloromethane) ^ max 
2099 cm" ^. 

c) trans-(4*Aminomethvl-cvclohexvlmethvl)-carbamic acid tert-butvl ester 
trans-(4-Azidomethyl-cyclohexylmethyl)-carbamic acid tert-butyl ester (24 g) in ethyl acetate 
(1 liter) is hydrogenated over platinumoxide (2,4 g) at ambient temperature under 
atmospheric pressure of hydrogen. The catalyst is filtered-off and the filtrate concentrated 
to yield trans-(4-aminomethyl-cyclohexylmethyl)-carbamic acid tert-butyl ester as an oil. 
Rf(C2) 0.41. 

d) trans-l4-f(4-Amino-auinazolin-2-ylamino)-methvn-cvclohexvlmethvl>-carbamic acid tert- 
butvl ester 

A suspention of 5.0 g of 2-chloro-quina2olin-4-ylamine and 6.75 g of trans-(4-aminomethyl- 
cyclohexylmethyO-carbamic acid tert-butyl ester in 120 ml of isopentylalcohol is heated up to 
120 ''C for 15 h. The reaction mixture is concentrated and chromatographed on silica gel 
(B1 then B2) to give trans-{4-[(4-amino-quinazolin-2-ylamino)-methyl]-cyclohexylmethyI)- 
carbamic acid tert-butyl ester as a foam. Rf(B2) 0.33. 

et trans-N"2-f4-Aminomethvl-cvctohexylmethvlVauinazoline-2.4-diamine hvdrochloride 
A solution of trans-{4-((4-amino-quina20lin-2-ylamino)-methyl]-cyclohexylmethyl>-carbamic 
acid tert-butyl ester (9,58 g) in 130 ml of dichloromethane is cooled to 0 ''C and treated with 
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130 ml of a 4 N HCI solution in dioxane. After completion, the reaction mixture is 
concentrated in vacuo to yield trans-N-2-(4-aminomethyl-cyclohexylmethyi)-quinazoline-2,4- 
diamine hydrochloride melting at 189 - 192°C. Rf(C3) 0.54. 

Example 12: trans-34l44f 4-Amino-Quinazolin-2-vlamino^>m6thvl]-cvdohQxyimethY if 
sulfamovlM-methoxv-benzoic acid methvl ester hydrochloride 

Reaction of trans-N-2-(4-aminomethyl-cyclohexylmethyl)-qu{na2oline-2,4-diamine 
hydrochloride (0.3 g) with 2-methoxy-5-(methoxycarbonyl)-sulfonylchloride (0.332 g) as 
described in Example 1 1 provides trans-3-{{4-[(4-amino-quinazolin-2-ylamino)-methyl]- 
cyclohexylmethyl}-sulfamoyl}-4-nnethoxy-benzoic acid methyl ester hydrochloride melting at 
140 - 150"C. Rf(C1) 0.28; FAB-MS: (M+H)+ = 514. 

The starting material can be prepared, for exeimple. as follows: 

a) 2-Methoxy-5-(methoxvcarbonvn-sulfonic acid 

A solution of methyl 4-methoxybenzoate (50 g) In dichloromethane (800 ml) is cooled to 0 
*C, treated by slow addition of chlorosulfonic acid (22.10 ml) and heated up to reflux for 12 
h. The reaction mixture is cooled to ambient temperature and the product is collected by 
suction filtration. Crystallization from diethylether yields 2-methoxy-5-(methoxycarbonyl)- 
suifonic acid melting at 159 - 160''C. 

b) 3«Chlorosufonvl*4«methoxv-fc)enzoic acid methvl ester 

A solution of 2-methoxy-5-(methoxycaritx>nyl)-sulfonic acid (55 g) in N,N-dimethylformamide 
(1 liter) is treated at 0 ""Cwith pyridine (53.6 ml), followed by phosphorusoxychloride (61.5 
ml) and stirred at ambient temperature for 15 h. The reaction mixture is taken up in 
diethylether and washed with ice-cold water. The organics are concentrated to ca. 150 ml 
and the product is allowed to crystallize out overnight. It is collected by suction filtration, 
triturated in hexanes and dried to give chlorosufonyl-4-methoxy-benzoic acid methyl ester, 
meltingat 124- 126**C. 

Example 13: trans-N-/44(4'Amino-ouinazolin-2>vlamino\>methyl)-cvclohexylmethvlV2.5- 
dimethoxv-benzenesulfonamide hydrochloride 



wo 97/20823 



PCT/EP96/05067 



-69- 



Reactton of trans*N-2*(4-aminomethyl-cyclohexylm6thyl)-quindzoline-2.4-diamine 
hydrochloride (0.3 g) with 2,5-dimethoxy-benzenesulfonylchloride (0.258 g) as described in 
Example 11 provides trans-N^4-[(4-amiriOHquifiazolin-2-ylamino)-methyl]-cyclohexylmethyl}- 
2,5-dimethoxy-benzenesulfonamide hydrochloride melting at 137 - 145X. Rf(C1) 0,20; 
FAB-MS: (M+H)+ = 486. 

Example 14: trans-N-M-[(4-Amino-Quinazolin-2'Vlamino)-methvl1>cvclohexvimethylV 
benzenesulfonamide hydrochloride 

Reaction of trans-N-2-(4-aminomethyl-cyclohexylmethyl)-quinazoline-2.4-diamfne 
hydrochloride (0.3 g) with benzenesulfonylchloride (0.161 ml) as described in Example 11 
provides trans-N-{4-[(4-amino-quinazolin-2-ylamino)-methyl]-cyclohexylmethyl}- 
benzenesulfonamide hydrochloride melting at 111 - 123 "^C. Rf(B2) 0.23; FAB-MS: (M+H)+ 
= 426. 

Example 1 5: trans-Naphthalene-2-sulfonic acid f4-f(4-amino-quinazQlin-2-vlamino)»methvn- 
cyclohexvlmethviyamide hydrochloride 

Reaction of trans-N-2-(4-aminomethyl-cyclohexylmethyl)-quinazoline-2,4-diamine 
hydrochloride (0.2 g) with naphthalene-2-sulfonylchloride (0.127 mg) as described in 
Example 1 1 provides trans-naphthalene-2-sulfonic acid {4-[(4-amino-quinazolin-2-yl- 
amino)methyl]-cyclohexylmethyl}-amlde hydrochloride melting at 105 - 120 °C. Rf(C2) 0.63; 
FAB-MS: (M+H)+ = 476. 

Example 16: trans-N'i4-f(4'Amino-aulnazolin-2-vlamino)-methvl]-cvclohexvlmethvl>- 

methanesulfonamide hydrochloride 

Reaction of trans-N-2-(4-aminomethyl-cyclohexylmethyl)-quinazoline-2,4-diamine 
hydrochloride (0.4 g) with methanesulfonylchloride (0.121 ml) as described in Example 1 1 
provides trans-N-{4-[(4-amino-quinazolin-2-ylamino)-methyl]-cyclohexylmethyl}- 
methanesuKbnamide hydrochloride melting at 130 - UO^'C, Rf{C2) 0.35; FAB-MS: (M+H)+ 
= 364. 
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Example 17: trans-N444f4-Amino<^uinazolin-2-vlaminoWmethvl1>cydohexvlmethy^ 
Dhenvlmethanesulfonamide hydrochloride 

Reaction of trans-N-2-(4-aminomethyl-cyctohexylmethyl)-quinazollne-2,4-dtamine 
hydrochloride (0.3 g) with phenylmethanesulfonylchloride (0.223 g) as described in Example 
1 1 provides trans-N-{4-[(4-amino-quina2olin-2-ylamino)-methyl]-cyclohexylmethyl}- 
phenylmethanesulfonamide hydrochloride melting at 144 * 150 ""C. Rf(C1) 0.32; FAB-MS: 
(M+H)+ = 440. 

Example 18: trans-N-/4«r4-Amino-quinazorm'2-vlamino^methvH-cyclohexvtmethvlM4ert- 
butvl-benzenesulfonamtde hydrochloride 

Reaction of trans-N-2-(4-aminomethyl-cyclohexylmethyl)-quinazoline-2,4-diamine 
hydrochloride (0,26 g) with 4-tert-butyl-benzenesulfonylchloride (0.253 g) as described in 
Example 1 1 provides trans-N-{4-{4-amino-quinazoiin-2-ylamino)-methyl]-cyclohexylmethyl}- 
4-tert-bLityl-benzenesu!fonamide hydrochloride melting at 135 - ISO^'C. Rf(C2) 0.38; FAB- 
MS: (M+H)+ = 482. 

Example 19: trans-N'M'f4-Amino-auinazolin-2-vlamino)»methvll'CvclohexvlmethvlV-2.4.6- 
trimethvl-benzenesulfonamide hydrochloride 

Reaction of trans-N-2-(4-aminomethyl-cyclohexylmethyl)-quinazoline-2.4-diamine 
hydrochloride (0.27 g) with 2,4.6-trimethylbenzenesulfonylchloride (0.24 g) as described in 
Example 1 1 provides trans-N-{4-[4-amino-quinazolin-2-ylamino)-methylj-cyclohexylmethyl}- 
2,4.6-trimethyl-benzenesulfonamide hydrochloride melting at 148 - 158 ""C. Rf(C2) 0.35; 
FAB-MS: (M+H)+ = 468. 

Example 20: tranS'N-f4-f4-Amino-auinazolin-2-ylaminoVmethvi^cyciohexvlmethvl}-4- 
methvl-benzenesulfonamide hydrochloride 

Reaction of trans-N-2-(4-aminomethyl-cyclohexylmethyl)-quinazoline*2 .4-diamine 
hydrochloride (0.38 g) with para-toluenesulfonylchloride (0.303 g) as described in Example 
1 1 provides trans-N-{4-{4-amino-quinazoIin-2-ylamino)-methyl]-cyclohexylmethyl}-4-methyI- 
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benzenesulfonamide hydrochloride melting at 100 - 112 ^C. Rf(C2) 0.53; FAB-MS: (M+H)+ 
= 440. 

Example 21: trans-N'f4-r4-Amino>auinazolin'2-vlamino>'methvn'CvclohexvlmethylV 
benzamide hydrochloride 

Reaction of trans-N-2-(4-aminomethyl-cyclohexylmethyl)-quina20line-2,4-diamine 
hydrochloride (0.4 g) with benzoylchloride (0.129 ml) as described in Example 1 1 provides 
trans-N-{4-[4-amino-quinazolin-2-ylamino)-methylJ-cyclohexylmethyl}-benzamlde 
hydrochloride melting at 150 - 160 'C. Rf(C2) 0.45; FAB-MS: (M+H)+ = 390. 

Example 22: trans-N-M-f4-AminO'auinazolin-2-vlamino)-methyl]-cyclohexylmethyl>-2- 
phenvl-acetamide hydrochloride 

Reaction of trans-N-2-(4-aminomethyl-cyclohexylmethyl)-quinazoline-2,4-diamine 
hydrochloride (0.4 g) with phenylacetylchloride (0.148 ml) as described in Example 1 1 
provides trans-N-{4-(4-amino-quinazolin-2-ylamino)-methyI]-cyclohexyimethyl}-2-phenyl- 
acetamide hydrochloride melting at 130 - 138^C. Rf(C2) 0.55; FAB-MS: (M+H)+ = 404. 

Example 23: trans-N.N-Dimethvlamino sulfonic acid (4-[(4-amino-auinazolin-2''Vlamino)- 
methvll-cvclohexvlmethvlV-amide hydrochloride 

Reaction of trans-N-2-(4-aminomethyl-cyclohexylmethyl)'quinazoline-2,4-diamine 
hydrochloride (0.4 g) with N,N-dimethylaminosulfonylchloride (0.12 ml) as described in 
Example 1 1 provides trans-N.N-Oimethylamino sulfonic acid {4-{(4-amino-quinazolin-2- 
ylamino)-methyl]-cyclohexylmethyl}-amide hydrochloride melting at 63 - 71 X. Rf(Cl) 0.13; 
FAB-MS: (M+H)+:r 393. 

Example 24: trans-Naphthalene-1 -sulfonic acid /4-f(4-amino-auinazolin-2-vlamino)-methyn- 
cyclohexvlmethvlV-amide hydrochloride 

Asuspention of 2-chloro-quinazolin-4-ylamine (7.02 g) and trans-naphthaiene-1 -sulfonic 
acid (4-aminomethyt-cyclohexylmethyl)-amide (13 g) in 250 ml of isopentylalcohol is heated 
up to 120 ''C for 15 h. The resulting solution is concentrated and chromatographed (silica 
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gel, B2) to give the product as a foam. This material is taken up in dichloromethane (250 ml) 
and treated at 0 ""C with a 4 N HCI solution in dioxane (10 ml). Concentration in vacuo 
provides a foam which is triturated in boiling cydohexane to yield after filtration trans- 
naphthalene-1 -sulfonic acid {4-[(4-amino-quinazolin-2-ylamino)-methylJ-cyclohexylniethyl}- 
amide hydrochloride melting at 155 - 164**C. Rf(B2) 0.23; FAB-MS: (M+H)+ = 476. 

The starting material can be prepared, for example, as follows: 

a) trans'^4-ffNaohthalene-1-sulfonvlamino)'methvH«cvclohexvlmethyl>-carbamic acid tert- 
butyl ester 

A solution of trans-(4^aminomethyl-cyclohexylmethyl)-carbamic acid tert-butyl ester (17 g) 
and ethyldiisopropylamine (14.41 ml) in N,N-dimethylformamide {350 ml) is cooled to 0 ^^C 
and treated with a solution of naphthalene-1 *sulfonyichloride (15.9 g) in N.N-dimethyl 
fomiamide (100 ml). The reaction is stirred at ambient temperature for 2 h, concentrated in 
vacuo. The residue is taken up in dichloromethane, washed with a 0,5 N HCI solution, a 
saturated aqueous sodium carbonate solution and water, dried and concentrated. 
Crystallization from hexanes-ethyl acetate gives trans-(4-[(naphthalene-1-sulfonylamino)- 
methyl)-cyclohexylmethyl}-carbamic acid tert-butyl ester as a white powder, melting at 199 - 
200^*0. Rf(A1) 0.42. 

b) trans-Naohthaiene-l -sulfonic acid (4-aminomethvl-cvclohexvlmethyl)-amide 

A suspension of trans-{4-[(naphthalene-1-sulfonylamino)-methyl]-cyclohexylmethyl}- 
carbamic acid tert-butyl ester (25 g) in chloroform (300 ml) is treated with a 4 N HCI solution 
in dioxane (300 mi) at 0°C, After completion, the reaction mixture is concentrated in vacuo, 
the residue is taken up in a 1 N aqueous NaOH solution and dichloromethane. After 
extraction with dichloromethane, the organics are dried over sodium sulfate and 
concentrated to 18.5 g of trans-naphthalene- 1 -sulfonic acid (4-aminomethyl- 
cyclohexylmethyO-amlde as a white powder melting at 157 - 162 **C. Rf(C3) 0.36. 

Example 25: trans-{NaDhthalene-1 -sulfonic acid 4-[(4-amino-8-methoxy-Quinazolin-2- 
ylamino)-methvn-cvclohexvlmethvlV-amide hvdrochioride 

According to the procedure described in Example 24, 0.28 g of 2-chloro-8-methoxy- 
quinazolin-4-ylamine and 0.444 g of trans-naphthalene- 1 -sulfonic acid (4-aminomethy!~ 
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cyclohexylmethyO-amide are reacted together to give trans-naphthalene- 1 -sulfonic acid {4- 
[(4-amino-8-methoxy-quinazolin-2-ylamino)-methyl]-cyclohexylrTiethyl}-anriide hydrochloride, 
melting at 153 - 160 X. Rf(B2) 0.21; FAB-MS: (M+H)+ = 506. 

The starting material can be manufactured, for example, as follows: 

2-Chloro-8'methoxv-auinazolin-4-ylamine 

A solution of 1 g of 2,4-dichloro-8-methoxy-quinazoline in THF (13 ml) is treated with 0.782 
ml of ammonium hydroxide (28 % in water). After completion of the reaction (5 h at ambient 
temperature), the solution is concentrated in vacuo and the residue is recrystallized twice 
from dioxane to give 2-chloro-8-methoxy-quinazolin-4-ylamine, melting at 146 - 152 ^'C. 
Rf(A1) 0.18. 

Example 26: trans-Naphthalene-1 -sulfonic acid M-f(4-amino>6-bromo-Quina20iin-2- 
ylaminoVmethyll-cyclohexvimethviyamide 

A suspension of 6-bromo-2-chioro-quina20lin-4-ylamine (1.293 g) and trans-naphthalene- 1- 
sulfonic acid (4-aminomethyl-cyclohexylmethyl)-amide (1 .662 g) in 50 ml of isopentylalcohol 
is heated up to 120 *'C for 15 h. The resulting solution is concentrated and 
chromatographed (silica gel, ethyl acetate) to give trans-naphthalene- 1 -sulfonic acid {4-((4- 
amino-6-bromo-quinazolin-2-ylamino)-methyl]-cyclohexylmethyl}-amide as a foam, melting 
at 233 - 235°C. Rf(A6) 0.36; FAB-MS: (M+H)+ = 554. 

Example 27: trans-NaDhthalene-2-sulfonic acid M-f(4-amino-8-methoxy-quinazolin-2- 
y!amino)-methvl1-cvclohexvlmethvl>-amide hydrochloride 

According to the procedure described in Example 24, 0.28 g of 2-chloro-8-methoxy- 
quinazolin-4-ylamine and 0.444 g of trans-naphthalene-2-sulfonic acid (4-aminomethyl- 
cyclohexylmethyl)-amide give trans-naphthalene-2-sulfonic acid {4-[(4-amino-8-methoxy- 
quinazolin-2-ylamino)-methyl]-cyclohexylmethyl}-amide hydrochloride, melting at 130 - 140 
^C. Rf(B4) 0.59; FAB-MS: (M+H)+ = 506. 

The starting material can be prepared, for example, as follows: 
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a) tranS'^44(NaDhthalene-2>sulfonvlamino)-methvtl>cvclohe)(ylmeth^^ acid tert- 
butvi ester 

According to the procedure described in Example 24a, 5 g of trans-(4-aminomethy!- 
cyclohexylmethyl)-carbamic acid tert-butyl ester and 4.67 g of trans-naphthalene-2- 
sulfonylchloride give{4-((naphthalene-2-sulfonyJamino)-methylJ-cyclohexylmethyl}^^ 
acid tert-butyl ester, melting at 138 - 140 **C. Rf(A4) 0.29. 

b) trans-NaDhthalene-2-sulfonic acid f4-aminomethvl-cvclohexylmethvft>amide 
According to the procedure described in Example 24b, 5.49 g of trans-{4-[(naphthalene-2- 
sulfonylamino)-methyi]-cyclohexytmethyi}-cart)amfC acid tert-butyl ester is converted to 
trans-naphthalene-2-sulfonic acid (4-aminomethyl-cyclohexylmethyl)-amide, melting at 123 - 
126^C. Rf(C2) 0.39. 

Example 28: trans-Naphthalene- 1 -sulfonic acid (4-f(4«oxO'3.4«dihydrO'Quinazolin'2- 
ylaminoVmethvll-cvclohexvlmethvlVamide 

According to the procedure described in Example 26, 1 .36 g of 2-chloro-4 (1H)- 
quinazolinone and 2.5 g of trans-naphthalene-1 -sulfonic acid (4-aminomethyl-cycio- 
hexylmethyl)-amide give trans-naphthalene-1 -sulfonic acid {4-[(4-oxo-3,4-dihydro- 
quina2olin-2-ylamino)-methyl]-cyclohexylmethyl}-amide, melting at 225 - 235 ^C. Rf(B2) 
0.52; FAB-MS: (M+H)+ = 477. 

Example 29: trans-Naohthalene-l -sulfonic acid {4-[f4-Dhenylamino-Quinazolin-2-Ylamino)- 
methvll-cvclohexvlmethvlVamide 

According to the procedure described in Example 24, 0.28 g of 2-chloro-4-phenylamino- 
quinazoline and 0.26 g of trans-naphthalene-1 -sulfonic acid -(4-aminomethyl- 
cyclohexylmethyl)-amide is converted to yield trans-naphthalene-1 -sulfonic acid {4-[(4- 
phenylamino-quinazolin-2-ylamino)-methyl]-cyclohexylmethyl}-amide, melting at 145 - 153 
'^C. Rf(B1) 0.19: FAB-MS: (M+H)+ = 552. 



Example 30: trans-Naohthaiene- 1 -sulfonic acid f 4-f (4-tert-butviamino-auina2olin-2- 
ylamino^methvll-cvcloh exvlmethvlV-amide 
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A mixture of 2-chloro-4-tert.-butyl-amino-quinazoline (0.118 g) and trans-naphthalene-1- 
sulfonic acid (4-aminomethyl-cyclohexylmethyl)-amide (0,216 g) is heated for 2 min to 
produce a melt which is dissolved in acetonitrile. 4N HCI in dioxane (0.1 ml) is added and 
the solvents are removed in vacuo. The residue is dissolved in ethyl acetate and treated 
with 1 N HCI. The aqueous layer is made alkaline with 2 N aqueous NaOH, the product is 
extracted with ethyl acetate. After concentration in vacuo the residue is redissolved in 
acetone, 0.1 ml 4N HCI in dioxane Is added and crystallization yields trans*naphthalene-1- 
sulfonic acid {4-((4-tert. -butylamino-quinazolln-2-ylamino)-methyl]-cyclohexylmethyl}-amide 
hydrochloride, m.p. 238 - 240 "^C. 

The starting material can be prepared, for example, as follows: 
2-Chloro-4'tert.>butvlamino<iulna2oline 

A solution of 2,4-dichloro-quinazoline (2 g) and tert-butylamine (1 .46 ml) in isopropanol (5 
ml) is heated to 80 **C in a sealed vessel for 30 min. The reaction mixture is concentrated in 
vacuo and the residue is added to 2 N aqueous NaOH solution and extracted with ethyl 
acetate. Crystallization from diethylether and hexanes yields 2-chloro-4-tert.-butylamino- 
quinazoline, m.p. 143- 145 *C. 

Example 31: f R.S)~cis-NaDhthalene-1 -sulfonic acid {3'f (4-amino>Qulnazolin'2-vlamino)- 
methyll-cvclohexvlmethvmamide hydrochloride 

Following the procedure described in Example 24, a mixture of 0.259 g of 2-chloro- 
quinazoiin-4-ylamine and 0.48 g of (R,S)-cts-naphthaiene*1 -sulfonic acid (3-aminomethyl- 
cyclohexylmethyt*amide is converted to (R,S)-cis-naphthalene-1*sulfonic acid 3-[(4-amino- 
quinazolin-2-ylamino)-methyl]-benzylamide hydrochloride melting at 152 - 160 •C. Rf(B2) 
0.37; FAB-MS: (M+H)+ = 476. 

The starting material can be prepared, for example, as follows: 

a) (R.S)-cis-f3-Amino methvl-cvclohexvlmethvl)-cart)amic acid tert-butvl ester 

A solution of 4.0 g of (3-amino methyl-benzyl)-carbamic acid tert-butyl ester in absolute 

methanol (80 ml) is hydrogenated over Nishimura catalyst (0.8 g) under atmospheric 
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pressure of hydrogen and at ambient temperature. After completion of the reaction, the 
catalyst is filtered-off, the filtrate is concentrated and chromatographed on silica gel (C2) to 
yield (R.S)-cis-(3-amino methyl-cyclohexylmethyl)-carl)amic acid tert-butyl ester as an oil. 
Rf(C2) 0.33. 

b) (R.S^-cis43-ffNaDhthalene'1>sulfonylamino>-methyl]-cvclohexvlmethvlVcarbamic acid tert- 
butyl ester 

Following the procedure described in Example 24a, a mixture of 1.2 g of (R,S)-cis-(3- 
aminomethyl-cyclohexylniethyl)-carbamic acid tert-butyl ester and 1 .1 2 g of naphthalene-1 - 
sulfonylchloride in acetonitrile are reacted together to yield (R,S)-cis-{3*[(naphthalene-1- 
sulfonylamino)-methyl]-cyclohexylmethyl}-carbamic acid tert-butyl ester melting at 63 - 68''C. 
Rf(A4) 0.42. 

c) fR.S)-cis-Naphthalene-1 -sulfonic acid (3-aminomethvl'Cvclohexvlmethvl)-amide 
Following the procedure described in Example 24b, (R,S)-cis-{3-l(naphthalene-1- 
sulfonylamino)-methyl}-cyclohexylmethyl}-carbamic acid tert-butyl ester (1.86 g) is converted 
to (rac.)-cis-naphthalene-l -sulfonic acid (3-aminomethyi-cyclohexylm6thyl)-amide as a 
foam. Rf(C2) 0.50. 

Example 32: trans-Naphthalene- 1 -sulfonic acid [4-(4-amino-quina20lin-2-vlamino)' 
cvclohexvlethvll-amide hydrochloride 

A solution of 2-chloro-quinazolin-4-ylamine (0.18 g) and trans-naphthalene-1 -sulfonic acid 
(4-aminoethyl-cyclohexylmethyl)-amide (0.345 g) in 6 ml of iso-propanol is stinred at 120 "^C 
for 16h. After cooling to room temperature, the solvent is removed under reduced pressure. 
The residue is purified by flash column chromatography on silica gel (A2 and B2) to yield 
trans-naphthalene-1 -sulfonic acid [4-(4-amino-quinazolin-2-ylamjno)-cyclohexyiethyl]-amide 
hydrochloride as colortess amorphous solid; Rf(B2) 0.34, FAB-MS: (M+H)'^ = 490. 

The starting material can be prepared, for example, as follows: 

a) trans-Naphtfialene-1 -sulfonic acid ff4-hvdroxvmethvl)-cvclohexvlmethyil-amide 

To a suspension of lithium aluminum hydride (4.72 g) in THF (100 ml) is added a solution of 

trans-4-[(1-naphthalenesulfonyl)-aminomethyl]-cyclohexanecarboxylic acid (28.8 g) in THF 



wo 97/20823 



PCr/EP96/05067 



-77- 

(60 ml) in a dropwise manner below 10 **C. The mixture is stirred at room temperature for 1 
h and is heated at reflux for 15 h. The resulting mixture is cooled to 0 °C and a mixture of 
1 00 ml of THF and 1 5 ml of water is carefully added. To the mixture is added 1 5 ml of 1 N 
NaOH and the suspension is stirred for 2 h at room temperature. 40 g of magnesium 
sulfate and 20 g of Celite are added to the mixture and the inorganic solid is removed by 
filtration. The filtrate is concentrated under reduced pressure and the residual solid is 
recrystallized from a mixture of THF and isopropanol to give trans-naphthalene-1 -sulfonic 
acid [(4-hydroxymethyl)-cyclohexylmethyl}'amide as a colorless crystals melting at 134 - 135 
**C; Rf(A1)0.25. 

b) trans-Naphthalene-l -sulfonic acid ff4'(D>toluenesulfonvl'Oxv)'methyH-cyclohexylmethylV 
amide 

To a solution of trans-[(4-hydroxymethyl)-cyclohexylmethylJ-amide (15 g) and triethylamine 
(12.5 ml) in 200 ml of dichloromethane is added p-toluenesuifonyl chloride (9.86 g) and 
N.N-dimethylaminopyridine (0.55 g) at room temperature. The mixture is stirred at room 
temperature for 12 h and is poured into 300 ml of water. The mixture is extracted with 
dichloromethane. The combined extracts are washed with 0.5 N HCI, aqueous saturated 
sodium carbonate solution and brine. After drying over sodium sulfate, the solvent is 
removed under reduced pressure and the residual solid is recrystallized from a mixture of 
dichloromethane and hexanes to give trans-naphthalene-1 -sulfonic acid {[4-(para-toluene 
sulfonyl)-oxy-methyi]-cyclohexylmethyl}-amlde as white crystals melting at 153 - 155 ^'C; 
Rf(A1) 0.56. 

c) tranS'Naphthalene-1 -sulfonic add r^4>cvanomethvn-cvclohexylmethyl]-amide 

To a solution of trans-{{4-(p-toluenesulfonyl)-oxy-methyO-cyclohexylmethyl}-amide (10.8 g) 
in N,N-dimethylformamide (100 mi) is added sodium cyanide (4.34 g) at room temperature. 
The mixture is stirred at 50 °C for 20 h. After cooling to room temperature, N,N-di- 
methylformamide is removed under reduced pressure. The residue is suspended in water 
and is extracted with ethyl acetate. The combined extracts are washed with water and brine 
and are dried over sodium sulfate. The solvent is removed under reduced pressure and the 
residual solid is recrystallized from a mixture of dichloromethane and hexanes to give trans- 
naphthalene-1 -sulfonic acid [(4-cyanomethyl)-cyclohexylmethylJ-amide as colorless crystals 
melting at 136 - 138 **C; Rf(A1) 0.50. FAB-MS: (M+H)+ = 343. 
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d) trans-Naphthalene-1 -sulfonic acid f(4«aminoethvn-cvciohe)(vlmethvn-amide 
A suspension of naphthalene-1 -sulfonic acid trans-[(4-cyanomethyi)-cyclohexyinfiethyQ» 
amide (2.0 g) and Raney nickel (0.5 g) in methanol (50 ml) containing 5% ammonia is 
stinted under hydrogen at room temperature for 16 h. The catalyst is removed by filtration 
and the filtrate is concentrated under reduced pressure. To the residue is added 4 N HCI in 
dioxane (1 0 ml) at 0 X and the resulting solution is stirred for 30 min. The mixture is 
concentrated under reduced pressure and the residual solid is washed with diethylether. To 
the solid is added 1 N NaOH (25 ml) solution and the mixture is extracted with 
dichloromethane. The combined extrads are dried over sodium sulfate and are 
concentrated under reduced pressure to give naphthalene-1 -sulfonic acid trans-((4- 
aminoethyl)-cyclohexylmethyl]-amide as white amorphous solid; Rf(B3) 0.46, FAB-MS: 
(M+H)+ = 347. 

Example 33: In a manner analogous to that described herein before it is also possible to 
manufacture the following compounds: 

Naphthaiene-1 -sulfonic add {4-{[4-(2-methoxy-ethylamino)-quinazolin-2-ylamino]-methyl}- 
cyclohexylmethyl}-amide. 

Naphthalene-1 -sulfonic acid {4-{[4-(2-hydroxy-ethylamino)-quinazolin-2-ylamino]-methyl}- 
cyclohexylmethyl}-amide. 

Naphthalene-1 -sulfonic acid {4-{[4-(2-dimethylamlno-ethylamino)-quinazorm-2-ylamino]- 
methyl}-cyclohexylmethyl}-amide. 

Naphthalene-1 -sulfonic acid {4-{{4-[2-(2-hydroxyethyl)-ethylaminol-quinazolin-2-ylamino}- 
methyI}-cyclohexylmethyl}-amide. 

Naphthalene-1 -sulfonic acid {4-{{4-[2-(morpholin-l-yl)-ethylamino]-quinazolin-2-ylamino}- 
methyl}-cyclohexylmethyl}-amide. 

Naphthalene- 1 -sulfonic acid {4-{{4-(1 ,1 -di(hydroxymethyl)-methylaminol-quinazolin-2- 
ylamino}-methyl}-cyclohexylmethyl}-amide, 

Naphthalene-I -sulfonic acid {4-{[4-(3-methoxy-propylamino)-quina2olin-2-ylamino]-methyl}- 
cyclohexylmethyl}-amide. 

Naphthalene-1 -sulfonic acid {4-[{4-methylamino-quinazolin-2-ylamino)-methyl]- 
cyclohexylmethyl}-amide. 

Naphthalene-1 -sulfonic acid {4-{[4-(N,N-dimethylamino)-quinazorm-2-ylaminol-methyl}- 
cyclohexylmethyl}-amide. 
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Naphthalene-1 -sulfonic ackJ {4-[(4-amino-quiriazolin-2-yl)-methyl-amino)-methylJ- 
cyclohexylmethyl}-amide. 

Naphthalene- 1 -sulfonic acid {4-[(4-amino-quinazolin-2-ylamino)-methyl]-cyclohexylmethyl}- 
methyl-amide. 

c/s-Naphthalene-1 -sulfonic acid {4-[(4-amino-quinazolin-2-ylamino)-methyl]- 
cyclohexylmethyl}-amide. 

N-{4-[(4-Amino-quinazolin-2-ylanriino)-methyl]-cyclohexylmethyl}-4-(acetylamino)- 
benzenesulfonamide. 

N.{4-[(4-Aniino-quinazolin-2-ylamino)-methyO-cyclohexylmethyl}-2-trifluoromethyN 
benzenesulfonamide. 

N-{4-[(4-Amino-quinazolln-2-ylamino)-methyl]-cyclohexylmethyl}-2-nitro- 
benzenesulfonamide. 

Quinoline-8-sulfonlc acid {4-[{4-amino-quinazolin-2-ylamino)-methyll-cyclohexylmethyl}- 
amide. 

N-{4-[{4-Amino-quina2olin-2-ylamino)-methyl]-cyclohexylmethyl)-4-fluoro- 
benzenesulfonamide. 

Cyclohexane-sulfonic acid {4-[(4-amino-quinazolin-2-ylamino)-methyl]-cyclohexylmethyl}- 
amide. 

Propane-2-sulfonic acid {4-((4-amino-quina2olin-2-ylamino)-methyll-cyclohexylmethyl}- 
amide. 

2-Methoxyethane sulfonic acid {4-[(4-amino-quinazolin-2-ylamino)-methyl]- 
cyclohexylmethylf-amide. 

Morpholine-1 -sulfonic acid {4-[(4-amino-quinazolin-2-ylamino)-methyf]-cyclohexylmethyl}- 
amide. 

Piperidine-1 -sulfonic acid {4-[(4-amino-quinazolin-2-ylamino)-methyl]-cyclohexylmethyl}- 
amide. 

4-Methyl-piperazine-1 -sulfonic acid {4-[(4-amino-quinazolin-2-ylamino)-methyl]- 
cyclohexylmethyl}-amide. 

N.N-Dimethylaminosulfonic acid {4-[(4-amino-8-methoxy-quinazolin-2-ylamino)-methyl]- 
cyclohexylmethyl}-amide. 

N-Methylaminosulfonic acid{4-[(4-amino-8-methoxy-quinazolin-2-ylamino)-methyl]- 
cyclohexylmethyl}-amide. 

Naphthalene-1 -sulfonic acid {4-[(4-amino-8-methoxyethoxy-quinazolin-2-ylamino)-methyl]- 
cyclohexylmethyl>-amide. 
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Naphthalene-1 -sulfonic acid {4-{[4-amino-8-(N.N-dimethylaminoethoxy)-quinazolin-2- 
ylaminoJ-methyl}-cyclohexylmethyl}-amide. 

Naphthalene-1 -suKonIc acid {4-{[4-amino-8-(morpholin-4-yletlioxy)-quina20lin-2-yiamino}- 
metliyl}-cyclohexylmethyl}-amide. 

Naphthalene-1 -sulfonic acid {4-((4-amino-8-ethyl-quinazolin-2-ylamino)-methyl]- 
cyclohexylmethyI}-amide. 

Naphthalene-1 -sulfonic acid {4-[(4-amino-6-metho)cyethoxy-quina2o!in-2-ylamino)-nriethyl]- 
cyclohexylmethyl}-amide. 

Naphthalene-1 -sulfonic acid {4-[(4-amino-5.8-dimethoxy-qulnazolin-2-ylamino)-methyn- 
cyclohexylmethyl}-amide. 

Piperidine-1 -sulfonic acid {3-[(4-amino-8-methoxy-quinazolin-2-ylamino)-methyll- 
cyclohexylmethyl}-amide. 

Naphthalene-2-sulfonic acid {3-[(4-amino-quina2olin-2-ylamino)-methyl]-cyclohexylmethyl}- 
amide. 

lsj-{3-[(4-Amino-8-methoxy-qulnazolin-2-ylamino)-methyl]-cyclohexylmethyl}-(N,N- 
dimethylamino)-sulfonamide. 

Naphthalene-2-sulfonic acid {3-[(4-amino-quinazolin-2-ylamino)-methyll-cyclopentylmethyl}- 
amide. 

8-Methoxy-2-(4-(naphthalen-ylmethanesulfonylmethyl)-cyclohexylmethyl]-quinazoline-2,4- 
diamine. 

4-{Chioro-phenyiamino)-8-methoxy-2-{4-pyrrolidin-1-ylmethyl-cyclohexylamino)-quinazoline 

4-(Chloro-phenyl)-8-methoxy-2-methyl-2-(4-pyrrolidin-1-ylmethyl-cyclohaxyl)-quina2oline- 

2,4-diamine 

'l-^4.[4-(4-Chloro-phenyl)-8-methoxy-quinazolin-2-ylamino]-cyclohexylmethyl}-pyrrolidin-2- 
one 

{4.[4.{4-Chloro-phenyl)-6-dimethylamino-quinazolin-2-ylamino]-cydohexylmethyl}-N-ni 
acetamide 

2-{4-(4-Chloro-phenylamino)-2-[4-(propane-2-sulfonylmethyl)-cyclohexylanriino]-quinazolin-8- 
yloxy}-ethanol 

2-{6-Chloro-4-(4-chloro-phenyiamino)-2-(4-(propane-2-sulfonylmethyl)-cyclohexylamino]- 
quinazoiin-8-yioxy]-ethanoi 

6-Chloro-4-(4-Chloro-phenyl)-8-{2-methoxy-ethoxy)-2-{4-[2-(propane-2-sulfonyl)-ethyl]- 
cyclohexyl}-quinazoline-2.4-diamine 
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2-{4-[8-(2-Dimethylamino-ethoxy)-4-(4-fluoro-phenylamino)-quinazolin-2-ylaminol- 
cyclohexyl}-ethanesulfonic acid dimethylamide 

N.N-DimethylsuHonicacid4-[4-(4-chloro-phenylamino)-8-methoxy-quinazolin-2-ylamino^ 
cydohexylmethyiy-amide 

3^4.[4.(4-Chloro-phenylamino)-8-(2-hydroxy-ethoxy)-quinazolin-2-ylaminol-cyclohe)cyl}-1-(4- 
methyl-piperazin-1 -yl)-propan-1-one 

Example 34: fr>^n.';-ProDanft-2-sulfonicacidM-t(4-amin o-auinazolin-2-vlamino^methvH- 
fiyelohexvlmathvlVamit ie hydrochloride 



S 

o o 



A solution of frans-N{2)-{4-aminomethyl-cyclohexylmethyl)-quina20line-2.4-diamine 
hydrochloride (0.5 g) and diisopropylethylatnine (1.19 ml) in 6 ml of N.N-dimethylformamide 
is cooled to 0 °C and treated with isopropyl-sulfonylchloride (1 .09 ml) in N.N- 
dimethylformamide (1 ml). After completion, the reaction mixture is concentrated and the 
residue is chromatographed (silica gel, C1) to give the product as a foam. It is taken up in 
dichloromethane (2 ml) and treated at 0 oc with a 4 N HCl in dioxane (2 ml). Concentration 
in vacuo followed by crystallization from acetonitrile yields frans-propane-2-sulfonic acid {4- 
((4-amino-quinazolin-2-y!amino)-methyll-cyclohexylmethylhamide hydrochloride as a powder 
melting at 1 20-1 30 OC. Rf(C1 ) 0.21 ; FAB-MS: {M+H)+= 392. 

The starting material can be prepared, for example, as follows: 

a) frans-(4-Hvdrf ^x ymethvl-cvclohexvlmethvn -carbamic acid tert-butvl ester 
A solution of frans-4-(teft-butoxycarbonylamino-methyl)-cyclohexanecarboxylic acid (EP 
0614 911 A1) (34.5 g) and triethylamine (28 ml) in dichloromethane (700 ml) is cooled to -70 
OC and treated with methylchloroformate (12.9 ml). The reaction mixture is stirred 0.5 h at - 
70 OC. The temperature is allowed to increase to 0 oc and the solution is stirred another 0.5 
h until completion of the reaction. The reaction mixture Is taken up in ice-cold 
dichloromethane. washed with an ice-cold 0.5 N HCl solution, a saturated aqueous sodium 
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carbonate solution and water. The organics are dried over sodium sulfate and concentrated 
to 41 .3 g of mixt-anhydride as an oil. This material is taken up in THF and treated at - 70 
with sodium borohydride (5.90 g). followed by absolute methanol (10 ml). The reaction 
mixture is stirred 15 h at 0 and 1 h at ambient temperature to drive the reaction to 
completion. A 0.5 N IHCI solution is then carefuly added at 0 ^C, followed by ethyl acetate. 
The organics are washed with a saturated aqueous sodium carbonate solution, water, dried 
over sodium sulfate and concentrated. Chromatography on silica gel {A1) yields frans-(4- 
hydroxymethyl-cyclohexylmethyO-carbamic acid tert-butyl ester as a white powder, melting 
at88-89 0C. Rf(A1)0.24. 

b) /ran5-(4-Azidomethvl'CVclohexylmethvl)-carbamic acid tert^butvl ester 
frans-(4-Hydroxymethyl-cyclohexylmethyl)-carbamic acid tert-butyl ester (24 g) in pyridine 
{200 ml) at 0 is treated with a solution of para-toluenesulfonylchloride (24.44 g) in 
pyridine (50 ml). The mixture is stirred at 0 until completion of the reaction and 
concentrated in vacuo. The residue is taken up in ethyl acetate, washed with water and 
dried over sodium sulfate. Concentration of the solution yields the tosylate. used without 
further purification. This material is treated with sodium azide (19.23 g) in N,N- 
dimethylformamide (800 ml) at 50 ^C. After completion of the reaction, the solution is 
concentrated and the resulting paste is taken up in dichloromethane, washed with water 
and concentrated. Chromatography of the crude material on silica gel {A2 then A3) gives 
fran^(4-azidomethyl-cyclohexylmethyl)-carbamic acid tert-butyl ester as an oil. Rf(A3) 0.33; 
IR (dichloromethane) v max 2099 cm^^ . 

c) frans- (4- Aminomethvl-cvclohexvlmethyl)-carbamic acid tert-butvl ester 
frans-(4-A2idomethyl-cyclohexylmethyl)-carbamic acid tert-butyl ester (24 g) in ethyl acetate 
(1 liter) is hydrogenated over platinumoxide (2.4 g) at ambient temperature under 
atmospheric pressure of hydrogen. The catalyst is filtered off and the filtrate concentrated to 
yield lrans-(4-aminomethyl-cyclohexylmethyl)-carbamic acid tert-butyl ester as an oil. Rf(C2) 
0.41. 



d) frans-f 4-ff4-Amino-auinazolin-2-vlaminol-methvn-cvclohexvlmethvlV-carbamic acid tert- 
tHJtvl ester 



>■ 
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A suspention of 5.0 g of 2-chloro-quina2olin-4-ylamine and 6.75 g of /ran5-(4-aminomethyl- 
cyclohexyimethyO-carbamic acid tert-butyl ester in isopentylalcohol (120 ml) is heated up to 
120 for 15 h. The reaction mixture is concentrated and chromatographed on silica gel 
(Bl then B2) to give frans-{4-[(4-amino-quina20lin-2-ylamino)-methyl)-cyclohexylmethyl}- 
carbamic acid tert-butyl ester as a foam. Rf(B2) 0.33. 

e) /rans-Nf2^M-Aminomethvl-cvclohexvimethvl^Quina20line-2.4>diamine hydrochloride 
A solution of rrans-{4-((4-amino-quinazoiin-2-ylamino)-methyl]-cyclohexylmethyl>-carbamic 
acid tert-butyl ester (9.58 g) in dichloromethane (130 ml) is cooled to 0 and treated with 
a 4N HCI solution in dioxane (130 ml). After completion, the reaction mixture is 
concentrated in vacuo to yield frans-N(2)-(4-aminomethyl-cyclohexylmethyl)-quinazoline- 
2,4-diamine hydrochloride melting at 189 - 192 ^C. Rf(C3) 0.54. 

Example 35: fran5-N-l4-f(4-AminO'auinazolin-2«vlamino^methvl1-cvdohexvlmethvlM-fluoro- 
benzenesulfonamide hydrochloride 



Reaction of <7ans-N(2)r(4-aminomethyl-cyclohexylmethyl)-quinazoline-2.4-diamine 
hydrochloride (0.4 g) with 4-fluorobenzenesulfonylchloride (0.326 g) as described in 
Example 34 gives ffans-N-{4-[(4-amino-quinazolin-2-ytamino)-methyl]-cyclohexylmethyl}*4- 
fluoro-fc>enzenesulfonamide hydrochloride as a powder melting at 95-102 ^C. Rf(B2) 0.30; 
FAB-MS: (M+H)+= 444. 

Example 36: frans-N44-r(4-Amino-auinazolin-2-vlamino)-methyl]-cvciohexylmethvl>-2-nitro- 
benzenesulfonamide hydrochloride 

Reaction of fran5-N(2)-(4-aminomethyl-cyclohexylmethyl)-quinazoline-2,4-diamine 
hydrochloride (0.5 g) with 2-nitroben2enesuIfonylchloride (0.433 g) as described In 34 gives 
/rans-N-{4-[(4-amino-quina20lin-2-ylamino)-methyl]-cyclohexylmethyl}-2-nitro- 
benzenesulfonamide hydrochloride as a powder melting at 129-138 ^C. Rf(Cl) 0.15; FAB- 
MS: (M+H)+=471. 
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Example 37: frans-Piperidine-l -sulfonic add ^4-^f4-aminO'Quina2olin-2>ylamino)-methvn- 
cyclohexvlmethvl^amide hydrochloride 



Reaction of frans-N(2)-(4-aminomethyl-cyclohexylmethyl)-quina2oiine-2,4-diamine 
hydrochloride (0.4 g) with 0.246 g of piperidinesulfonylchloride (WO 94/05639) as described 
in Example 34 gives frans-piperidine-1 -sulfonic acid {4-[(4-annino-quina20lin-2-ylamino)- 
methyll-cyclohexylmethyl}-amide hydrochloride as a powder melting at 92-95 ^C. Rf (C3) 
0.70; FAB-MS: (M-fH)+= 433. 

Example 38: fran5-Morpholine-4-sulfonic acid M-f(4-amino-<3uinazolin-2-vlamino>-methyl]- 
cyclohexvlmethviV-amide hydrochloride 

Reaction of frans-N(2)-(4-amjnomethyl-cyclohexylmethyl)-quinazoline-2,4-diamine 
hydrochloride (0.4 g) with 0.31 1 g of 4-niorpholinesulfonylchloride (WO 94/05639) as 
descrit>ed in Example 34 gives fran5-morpholine-4-sulfonic acid {4-[(4-amino-quinazolin-2- 
ylamino)-methyi]-cyclohexylmethyl}-amide hydrochloride hydrochloride as a powder melting 
at 125 OC. Rf(C2) 0.41; FAB-MS: (M+H)+= 435. 

Example 39: tea/TS-NaDhthalene-l -sulfonic acid {4-<f4-(2-methoxy-ethvlamino^auina2olin-2* 
ylaminoVmethvlVcyclohexvlmethylVamide 

A suspention of (2-chloro-quinazolin-4-yl)-(2-methoxy-ethyl)-amine ((0.37 g) and trans- 
naphthalene-1 -sulfonic acid (4-aminomethyl-cyclohexylmethyl)-amide (0.518 g) in 
isopentylalcohol (10 ml) is heated to 120 for 18 h. The reaction mixture is concentrated 
and the residue is chromatographed (silica get, B1) to give frans-naphthalene-1 -sulfonic 
acid {4-{(4-(2-methoxy-ethylamino)-quina2olin-2-ylaminol-methyl}-cyciohexylmethyl}-amide 
as a powder melting at 105-1 10 OQ. Rf(B2) 0.33; FAB-MS: (M+H)+=: 534. 

The starting material can be prepared, for example, as follows: 




O O 
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(2-Chtoro-Quina20lin-4'y»'(2-methoxv-ethv»-amine 

A solution of 2,4-clichloro-quinazoline (5 g) and diisopropylethylamine (8.6 ml) in isopropanol 
(30 m\) is treated with 2-methoxyethylamine (2.07 g) in isopropanol (10 ml). Under 
completion of the reaction (exothermic), the crude mixture is concentrated and the residue 
partitioned between water and dichloromethane. The aqueous phase is extracted with 
dichloromethane, the organics are combined and dried over magnesium sulfate. 
Chromatography (silica gel. A4 followed by A1) gives (2-chloro-quina20lin'4-yl)-(2-methoxy- 
ethyl)-amine as a powder melting at 122-125 ^C. Rf(A1) 0.52. 

Example 40: fra/75-Naphthalene-2-sulfonic acid l4-ff4«(2-methoxy'ethvlamino>-Quinazotin*2- 
vlaminol-methylVcvclohexvlmethvlV-amide 

The reaction of (2-chloro-quinazolin-4-yl)-(2-methoxy-ethyl)-amine (0.37 g) and trans- 
naphthalene-2-sulfonic acid (4-aminomethyl-cyclohexylmethyl)-amide (0.51 8 g) (see 
Example 27b for preparation) according to Example 40» followed by chromatography (silica 
gel, B1) gives frans-naphthalene-2-sulfonic acid {4-{(4-(2-methoxy-ethylamino)-qurnazolin-2- 
ylamino]-methyl}-cyclohexylmethyi}-amide as a foam melting at 101-106 °C. Rf(B2) 0.36; 
FAB-MS: (M+H)+= 534. 

Example 41 : frans-Naphthalene-l -sulfonic acid l44f4-(2'hvdroxv-ethvlamino^auinazolin-2' 
vlamino]-methvl>-cvclohexvlmethyl^amide 

The reaction of 2-(2-chloro-quina20lin-4-ylamino)-ethanol (0,3 g) and fra/7s-naphthalene-1- 
sulfonic acid (4-aminomethyl-cyclohexylmethyl)-amide (0.446 g) according to Example 40, 
followed by chromatography (silica gel, CI) gives frans-naphthalene-1 -sulfonic acid {4-{[4- 
(2-hydroxy-ethylamino)-quinazolin-2-ylamino]-methyl}-cyclohexylmethyl>-amide as a foam 
melting at 107-1 10 ^C. Rf(Cl) 0.05; FAB-MS: {M+H)+= 520, 

The starting material can be prepared, for example, as follows: 

2-(2-Chloro-quinazalln-4-vlamino)'ethanol 

The reaction of 2.4-djchloro-quinazoline (5 g) and ethanolamine (1 .68 g) according to 
Example 40a, followed by crystallization from dichloromethane gives 2-(2-chloro-quinazolin- 
4-ylamino)-ethanol as a white powder melting at 173-177 ^C. Rf(A8) 0.26. 
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Example 42: frans-Naohthalene-l -sulfonic acid l4-{f4'(2-hYdrnxv-i.hvdroxymethyl- 
ethvlamino)Kiuina2oli n>2>vlaminoVmethvlVcvclohexvlmethvi>-amtde 
The reaction of 2-{2-chloro-quinazolin-4-ylamino)-propane-1 ,3-diol (0.4 g) and trans- 
naphthalene-1 -sulfonic acid (4-aminomethyl-cyclohexytmethyl)-amide (0.524 g) according to 
Example 40, followed by chromatography (silica gel. C2) and crystallization from acetonitrile 
gives frans-naphthalene-1 -sulfonic acid {4-{[4-(2-hydroxy-1-hydroxymethyl-ethylamino)- 
qutnazolin-2-ylamino]-methyl}-cyclohexylmethyl)-amide as a white powder melting at 186- 
188 OC. Rf(C2) 0.24; FAB-MS: (M+H)+= 550. 

The starting material can be prepared, for example, as follows: 

2-(2-Chloro-auinazolin-4-vlamino)-Dropane- 1 .S-diol 

The reaction of 2,4-dichloro-quina20line (9 g) and 2-amino-1,3-propane-diol (4.12 g) in 
methanol according to the procedure described in Example 40a, followed by crystallization 
from methanol gives 2-(2-chloro-quina2olin-4-ylamino)-propane-1,3-diol as a white powder 
melting at 185-186 OQ. Rf(A6) 0.17. 

Example 43: frans-Naphthalene-l -sulfonic acid l4-jf4-(3-methoxv-Dropvlamino^-Quina2olin- 
2-vlamino)-methviVcvclohexvlmethvlV-amide 

The reaction of 2-(2-chloro-quina2olin-4-yl)-{3-methoxy-propyl)-amfne (0.35 g) and trans- 
naphthalene-1 -sulfonic acid (4-aminomethyl-cyclohexylmethyl)-amide (0.462 g) according to 
Example 40, followed by chromatography (silica gel. CI) gives frans-naphthalene-1 -sulfonic 
acid {4-{{4-(3-methoxy-propylamino)-quinazolin-2-ylamino]-methyl}-cyclohexylmethyl}-amide 
as a powder melting at 82-85 ^C. Rf(Cl) 0.20; FAB-MS: (M+H)+= 548. 

The starting material can be prepared, for example, as follows: 

2-f2-Chloro-Quinazoiin-4-vn-(3-methoxV'Dropvl)-amine 

The reaction of 2.4-dichloro-quinazoline (9 g) and 3-methoxy-propylamine (4.03 g) 
according to the procedure described in Example 40a, followed by chromatography (silica 
gel. A4) gives 2-(2-chloro-quinazolin-4-yl)-(3-methoxy-propyl)-amine as a white powder 
melting at 89-90 ^0. Rf(A4) 0.20. 
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Example 44: ^«.n y.iMaohthale nA.i -sulfonic acid M4M.f2.t2-hv(1rnxv-ethoxv)-ethYtaminol- 
/,..inaTnlin-2.viamino >-methv i}-f7clohexvlmethvlVamide 

The reaction of 2-(2-{2-chloro-quinazolin-4-yiamino)-ethoxyl-ethanol (0.4 g) and trans- 
naphthalene-1-sulfonicacid (4-aminomethyl-cyclohexylmethyl)-amide (0.497 g) according to 
Example 40. followed by chromatography (silica gel. CI) gives frans-naphthalene-1 -sulfonic 
acid{4-{{4-{2-(2-hydtoxy-ethoxy)-ethylaminol-qulnazolln-2-ylamino}-methyl}- 
cyclohexylmethylKamide as a powder melting at 90-92 oc. Rf(Cl) 0.09; FAB-IWS: (M+H)+= 
564. 

The starting material can be prepared, for example, as foltows: 
y. f2.f2-Chlorn-quinazolin-4-vlamino )-ethoxvl-ethanol 

The reaction of 2,4-dichloro-quinazoline (9 g) and 2-(2-aminoethoxy)-ethanol (4.75 g) 
according to the procedure described in Example 40a. followed by crystallization from 
diethylether gives 2-[2-(2-chloro-quinazolin-4-ylamino)-ethoxy]-ethanol as a white powder 
melting at 108-109 oC. Rf(A8) 0.12. 

Example 45: t>an-;-Nanhthalenf>-i -sulfonic a c iri M-(r4-methvlamino-quinazolin-2-vlamino)- 
methvll-cvclohexvlmethvlVamide 

The reaction of (2-chloro-quinazolin-4.yl)-methyl-amine (0.3 g) and frans-naphthalene-1- 
sulfonic acid (4-aminomethyl-cyclohexylmethyl)-amide (0.515 g) according to Example 40, 
followed by chromatography (silica gel, C1) gives f/ans-naphthalene-1 -sulfonic acid {4-((4- 
methylamino-quinazolin-2-ylamino)-methyl)-cyclohexyimethyl}-amide as a tan foam melting 

at 100-110 OC. Rf(C1) 0.16; FAB-MS: (M+H)+= 490. 

The starting material can be prepared, for example, as follows: 

{2-Chloro-qninazolin- 4-yh-methvl-amine 

2.4-Dichloro-quina2oline (22 g) in THF (330 ml) is treated with a 40% aqueous solution of 
methylamine (24.85 ml). Upon completion of the reaction (exothermic) the crude mixture is 
concentrated in vacuo and the residue triturated in dioxane. Crystallization from water gives 
{2-chloro-quinazolin-4-yl)-methyl-amine as a white powder melting at 212-214 oc. Rf(A1) 
0.41. 
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Example 46: frans-Naphthalene-1 -sulfonic acid /4-ff4-di methvtaminQ-q i jinazQlin-2-y laminn). 
methyll-cvclohexvlmethvlt-amide 

The reaction of (2-chloro-quinazolln-4-yl)-dimethyl-amine (0.3 g) and frans-naphthalene-l- 
sulfonic acid (4-aminomethyl-cyclohexylmettiyl)-amide (0.48 g) according to Example 40, 
followed by chromatography (silica gel, CI) gives Irans-naphthalene-l -sulfonic acid {4-((4- 
dimethylamtno-quinazolin-2-ylamlno).methyl]-cyclohexylmethylKamide as a powder melting 
at 87-94 OC. Rf(C1) 0.32; FAB-MS: (M+H)+= 504. 

The starting material can be prepared, for example, as follows: 

(2-Chloro-quina2olin-4-vl)-dimethvl-amine 

2,4-Dichloro-quinazoline (7 g) in THF (100 ml) is treated with a 40% aqueous solution of 
dimethylamlne (1 1 .57 ml). Upon completion of the reaction (exothermic), concentration in 
vacuo, followed by aqueous work-up and chromatography (silica gel, dichloromethane) (2- 
chloro-quinazolin-4-yl)-dimethyl-amine is obtained as a powder melting at 1 12-114 ^C. 
Rf (dichloromethane) 0.12. 

Example 47: frans-Naphthalene-l -sulfonic acid M-l(4'morDholin-4'Vl-quinazolin-2-viamino)- 
methvll-cvclohexvlmethvlV-amide 

The reaction of 2-chloro-4-morpho!in-4-yl-quinazoline (0.4 g) and ^rans-naphthalene-1- 

sulfonic acid (4-aminomethyl-cyclohexylmethyl)-amide (0.533 g) according to Example 40, 

followed by chromatography (silica gel, C4) gives fra/7s-naphthalene-1 -sulfonic acid {4-[{4- 

morpholin-4-yl-qujna2olin-2-ylamino)-methyl]-cyclohexylmethyl}-amide as a powder melting 
at 95-100 OC. Rf(C6) 0.24; FAB-MS: (M+H)+= 546. 

The starting material can be prepared, for example, as follows: 

2-Chloro-4-morDholin-4-vl-quinazoline 

The reaction of 2,4-dichloro-quinazoline (9 g) and morpholine (3.93 g) according to the 
procedure described in Example 40a, followed by chromatography (silica gel, A4) gives 2- 
chloro-4-morpholin-4-yl-quinazoline as a white powder melting at 1 1 2-1 13 ^C. Rf(A4) 0.30. 
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Example 48: faafM-Naphthalen«.i .sulfonic ac i d f4 - {f4-(4-methvl-piper9zin-l -Yl)-quinazolin-2- 
Y^^ minoymethylWcvclohexy lmethvlVamide 

The reaction of 2-chloro.4-(4-methyl-piperazin-1-yl)-quina2oline (1 g) and Irans- 
naphthalene-1-sulfonic acid (4-aminomethylK;yclohexylmethyl)-amide (1.39 g) according to 
Example 40. followed by chromatography (silica gel. B4) gives frans-naphthalene-l- 
sulfonic add {4^[4-(4-methyl-piperazin-1 .yl)<|uinazolin-2-ylamino)-methyl}- 
cydohexylmethylhamide as a powder melting at 103-107 oc. Rf(B4) 0.46; ESI-MS: 
(M+H)+= 559. 

The starting material can be prepared, for example, as follows: 
9.nhlQro-(4-methoxv-pipe ri'iin-l.vl)-qulnazoline 

The reaction of 2.4-dichloro-quinazoline (10 g) and 1-methylpiperazine (6.14 ml) according 
to the procedure described in Example 40a. followed by chromatography (silica gel, B2) 
gives 2-chloro-4-(4-methyl-plpera2in-1-yl)-quinazoline as a powder melting at 83-84 °C. 
Rf(B2) 0.54. 

Example 49: ffans-N.N-Dime th yl-2-^2-^i4-f(n aphthalene-1-sulfonvlamino)-methvl1- 
f! yctahexvlmftthvlVamino> -q"'"azolin-4-YiaminoVacetamide 

I 



The reaction of 2-(2-chtoro-quinazolin-4-ylamino)-N.N-dimethyl-acetamide (1 .5 g) and trans 
naphthalene-1-suHonic acid (4-aminomethyl-cyclohexylmethyl)-amide (2.07 g) according to 
Example 40, foltowed by chromatography (silica gel, 84) gives frans-N,N-dimethyi-2-{2-{{4- 
l(naphthalene-1-suMonylamino)-methyll-cyclohexylmethyl>-aminoHuinazolin-4-ylaminoh 
acetamide as a powder melting at 132-143 oc. Rf(C1) 0.35; ESI-MS: (M+H)+= 561 . 

The starting material can be prepared, for example, as follows: 




P- f2-Chloro-qtiinazolin-4-Ylamino\-N.N -riimethvl-acetamide 
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The reaction of 2,4-dichloro-quina2oline (10 g) and 2-amino-N.N-dimethyl-acetamide (5.64 
g) according to the procedure described in Example 40a. followed by trituration in boiling 
hexanes gives 2-(2-chloro-qulna20lin-4-ylamino)-N.N-dimethyl-acetamide as a powder 
melting at 190-192 OC. Rf{A1) 0.10. 

Example 50: frans-N.N-Dimethvl-2-f2-ff4-r(naDhthalene-2-sulfonvlaminQ)-methYi]- 
cvclohexvlmethvlVaminoVaulna2olin-4-vlaminoVacetamide 

The reaction of 2-{2-chloro-quina2olin-4-ylamino)-N,N-dimethyl-acetamide (1 g) and trans- 
naphthalene-2-sulfonic acid (4-aminomethyl-cyclohexylmethyl)-amide (1.38 g) according to 
Example 40. followed by chromatography (silica gel, B4) gives frans-N.N-dimethyl-2-{2-{{4- 
I(naphthalene-2-sulfonylamino)-methyl]-cyclohexylmethyl}-amino)-quinazolin-4-ylamino}- 
acetamide as a powder melting at 124-131 ^c. Rf(B4) 0.56; ESI-MS: (M+H)+= 561. 

Example 51 : frans-Naphthalene-l -sulfonic acid {44f4-(2-piperidin*1 -vi-ethvlamlno^- 
Quina2olin-2«vlamino]-methvlVcvclohexvlmethvlV-amide 

The reaction of (2-chloro-quinazolin-4-yl)-(2-piperidin-1-yl-ethyl)-amine (0.6 g) and trans- 
naphthalene-1 -sulfonic acid (4-aminomethyl-cyclohexylmethyl)-amide (0.857 g) according to 
Example 40, followed by chromatography (silica gel. CI) gives Irans-naphthalene-l -sulfonic 
acid {4-{(4-(2-piperidin-1-yl-ethyiamino)-quinazolin-2-ylam!no]-methyl}-cyclohexyimethyl}- 
amide as a powder melting at 116-120 ^C. Rf(Cl) 0.20; ESI-MS: (M+H)+= 587. 

The starting material can be prepared, for example, as follows: 

2-f2-Chloro-auinazolin-4-vlamino)-N.N-dimethvl-acetamide 
The reaction of 2,4-dlchloro-quinazoline (9 g) and 2-piperidino-ethylamine (5.79 g) 
according to the procedure described in Example 40a, followed by chromatography (silica 
gel, B2) gives (2-chloro-quinazolin-4-yl)-(2-piperidin-1-yl-ethyl)-amine as a powder melting at 
117-120OC. Rf (62) 0.26. 

Example 52: iirans-Naohthalene-l -sulfonic acid f4-ff4-f2-morDholin-4-vl-ethvlaminoV 
quinazolin-2-ylaminol-methvH-cvclohexvlmethvlV'amide 

The reaction of (2-chloro-quinazolin-4-yl)-(2-morpholin-4-yl-ethyl)-amine (0.7 g) and trans- 
naphthalene-1 -sulfonic acid (4-aminomethyl-cyclohexylmethyl)-amide (0.994 g) according to 
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Example 40, followed by chromatography (silica gel, CI) gives f/ans-naphthalene-1 -sulfonic 
acid{4-{(4-(2-morpholin-4-yl-ethylamino)-quinazolin-2-ylamino]-methylH:ydohexyImeth^^ 
amide as a powder melting at 114-119 ^C. Rf{C1) 0,18; ESI-MS: {M+H)+= 589, 

The starting material can be prepared, for example, as follows: 

(2-Chloro-auinazolin-4-yl^(2-morpholin-4-vl-ethvl)-amine 

The reaction of 2,4-dichloro-quinazoline (9 g) and 4-(2-aminoethyl)-morpholine (5.88 g) 
according to the procedure described in Example 40a. followed by chromatography (silica 
gel. C1) gives {2-chloro-quinazolin-4-yl)-{2-morpholin-4-yl-ethyl)-amine as a powder melting 
at 106-108 oc.Rf (CI) 0.31. 

Example 53: frans-Naphthalene-l -sulfonic acid {4-{f4-f3-dimethvlaminO'Propvlamino)- 
qulna20lin-2-vlaminol-methvlVcvclohexvlmethvlV-amide hydrochloride 
The reaction of N-(2-chloro-quinazolin-4-yl)-N\N'-dimethyl-propane-1,3-diamine (1.5 g) and 
frans-naphthalene-1 -sulfonic acid (4-aminomethyl-cyclohexylmethyl)-amide (2.35 g) 
according to Example 40, followed by chromatography (silica gel, C2) gives trans- 
naphthalene-1 -sulfonic acid {4-{(4-(3-dimethylamino-propylamino)-quinazolin-2-ylamino]- 
methyl}-cyclohexylmethyl}-amjde hydrochloride as a powder melting at 130-140 ^C. Rf(C2) 
0.22; ESI-MS: (M+H)+=561. 

The starting material can be prepared^ for example, as follows: 

N-f2-Chloro-auinazolin-4-vl)-N'.N'-dimethvl-propane-1.3-diamine 

The reaction of 2.4-dlchloro-quinazoline (10 g) and 3-dimethylamino-1 -propylamine (5.13 g) 
according to the procedure described in Example 40a, followed by chromatography (silica 
gel, B4 then B5) gives N-(2-chloro-quina2olin-4-yl)-N\N'-dimethyl-propane-1,3-diamine as a 
powder melting at 64-72 ^c. Rf(B2) 0.10. 

Example 54: rra/7S-Naphthalene-2-sulfonic acid f4-fl4-(2-dimethvlamino-ethylamino)- 
quina2olin-2-vlammo]'>methvl>-cvclohexvlmethvlVamide 

A solution of N-(2-fluoro-quina20lin-4-yl)-N*,N'-dimethyl-ethane-1,2-diamine (0.4 g) and 
(rdns-naphthalene-2-sulfonic acid (4-aminomethyl-cyclohexylmethyl)-amide (0.682 g) in 
isopentylalcohol (50 ml) was heated to 80 ^C for 4 h, then concentrated in vacuo. Aqueous 
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work-up followed by chromatography (silica gel. CI) gives r/;ans-naphthalene-2-sulfonic acid 

{4-{(4-(2-dimethylamino-ethylaniino)-quinazolin-2-ylaminol-nriethylH:y 

as a powder melttng at 96 ^C, Rf(C2) 0.32; ESI-MS: (M+H)+= 547. Analysis for 

C30H38N6O2S+O.5H2O: C 64.8%; H 7.1%; N 15.1%; S 5.8%; O 7.2%, found: C 64.2%; H 

6.9%; N 14.9%; S 5.6%; O 6.8%. 

The starting material can be prepared, for example, as follows: 

N''f2-FluorO'quinazolin-4-vn-N\N*-dimethvl'ethane'1.2-diamine 
A solution of 2,4-difluoro-quinazoline (0.85 g) (prepared from 2,4-dichloro-quinazoline 
according to: Schroeder, H. etaL J. Org. Chem, 1962. 27, 2580) in N,N-dimethyiformamide 
(25 ml) is treated with a solution of 2-dimethylaminoethylamine (0.84 ml) of in N.N- 
dimethylformamide (5 ml) at 0 ^C. After completion of the reaction (0,25 h at 0 ^C). the 
reaction mixture is concentrated in vacuo and the residue is chromatographed (silica gel, 
B2) to give N-(2-fluoro-quina2olin-4-yl)-N',N'-dimethyl-ethane-1.2-diamine as a powder 
melting at 103-106 ^C. Rf(B2) 0.22. 

Example 55: frans-Naphthalene-l -sulfonic acid (4-f r4-(2-dimethvlamino-ethvlaminoV 
quinazolin-2'Vlaminol'methvll-cvclohexvlmethYlVamide 

Reaction of N-(2-fluoro-quinazolin-4-yl)-N\N -dimethyl-ethane-1,2-diamine (1 .26 g) and 
frans-naphthalene-1 -sulfonic acid (4-aminomethyl-cyclohexylmethyi)-amide (2.14 g) 
according to Example 54 followed by chromatography (silica gel, CI) and crystallization 
from isopropylether gives frans-naphthalene-1 -sulfonic acid (4-{[4-(2-dimethylamino- 
ethylamino)-quina2olin-2-ylamino]-methyl}-cyclohexylmethyl}-amide as a powder melting at 
112-115 OC. Rf(C2) 0.40; ESI-MS: (M+H)+= 547. Analysis for C30H38N6O2S+O.5H2O: C 
64.8%; H 7.1%; N 15.1%; S 5.8%; O 7.2%. found: C 63.3%; H 7.0%; N 15.2%; S 5.5%; O 
8.6%. 

Example 56: f^ns-Naohthalene-l -sulfonic acid f4-fr4-(2-diethvlamino-ethvlaminoV 
quinazolin-2-ylamino)-methvH-cvclohexvlmethvlVamide 

A mixture of N-(2-chloro-quinazolin-4-yl)-N',N'-diethyl-ethane-1,2-diamine hydrochloride (3 
g). frans-naphthalene-1 -sulfonic acid (4-aminomethyl-cyclohexyimethyl)-amide (3.48 g). 
diisopropylethylamine (4.9 ml) and phenol (13.4 g) is heated to 150 for 3 h to produce a 
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melt. The reaction mixture is tal<en up in dichioromethane, washed with a 1 N aqueous 
sodium hydroxide solution, brine and dried over sodium sulfate. Concentration in vacuo 
followed by crystallization from isopropylether/isopropanol gives frans-naphthalene-1 - 
sulfonic acid {4-{[4-(2-diethylamino-ethylamino)-quinazolin-2-ylamino]-methyl}- 
cyclohexylmethyl}-amide as a powder melting at 160-162 oc. Rf(C2) 0.38; ESI-MS: 
(M+H)+=575. 

The starting material can be prepared, for example, as follows: 

N.f?-Chloro-Qi'ina7olin-4-vlVN-N'-diethvl-et hane-l.2-diamine hydrochloride 
A suspension of 2.4-dichloro-quinazoline (30 g) in isopropanol (200 ml) is treated by 
dropwise addition of a solution of N.N-diethylethylenediamine (23.3 ml) in isopropanol (50 
ml) in an exothermic reaction. The reaction mixture is cooled to 0 oc. the voluminous 
precipitate is collected by suction filtration and dried in vacuo to give N-(2-chloro.quinazolin- 
4-yl)-N',N*-diethyl-ethane-1 .2-diamine hydrochloride as a powder melting at 205-206 oc. 
Rf(B2) 0.20. 

Example 57: f/an-s-NiaohthalenR-i -sulfonic ac id f4-/l4-f2-dimethvlamino-1 .l-dimethyl- 
Pth yiamino^Qiiina7Qlln-2-vl3 mino1-methvlVcvclohexvlmethvlVamide 
Reaction of N(2)-(2-chloro-quina20lin-4-yl)-2.N(1).N(1)-trimethyl-propane-1 .2-diamine (0.6 g) 
and frans-naphthalene-1-sulfonicacid (4-aminomethyl-cyclohexylmethyl)-amide (0.716 g) 
according to Example 56 followed by chromatography (siUca gel. CI) gives trans- 
naphthalene-1-sulfonic acid {4^[4-(2-dimethylamino-1 .l-dimethyl-ethylamino)-quinazolin-2- 
ylamlnol-methyl}-cyclohexylmethyl}-amide as a powder melting at 89-93 oc. Rf{C1) 0.28; 
ESI-MS: (M+H)+= 575. 

The starting material can be prepared, for example, as follows: 

Nf2\.(2-Chlorft-quina2olin-4 -vi)-2Nf1VN(H-trimethvl-DroDane-1.2-diamine 
The reaction of 2.4-dichloro-quinazoline (9.07 g) and 2-dimethylamino-1 .1-dimethyl- 
ethylamine (5.3 g) (prepared from i-dimethylamino-2-methyl-2-nitropropane, see: Johnson. 
H. G. J. Am. Chem. Soc. 1946. 68. 12 and Freif elder. M. et al. J. Org. Chem. 1965. 30, 
4370) according to the procedure described in Example 56a, followed by an aqueous 
sodium bicarbonate wash and chromatography (silica gel. B1) gives N(2)-(2-chloro- 
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quina2olin-4-yl)-2.N(1).N(1)-trimethyl-propane-1,2-diamine as a powder melting at 92-95 oc. 
Rf(Bl)0.36. 

Example 58: f/ans-Naphthalene-l -sulfo nic acid M4M.f2-r4-mflthyUpiDefazln.i-Yi)- 
ethvlamino1-Quinazolin- 2-vlaminoWmethvlV-cvclohexvimethYl} -amiriP 
The reaction of {2-chloro-quina20lin-4-yl)-[2-(4-methyl-piperazin-1-yl).ettiylJ-amine (0.8 g) 
and frans-naphthalene-1 -sulfonic acid (4-aminomettiyl-cyclotiexylmethyl)-amide (1.08 g) 
according to Example 40, followed by chromatography (silica gel, E2) gives ^/ans- 
naphthalene-1 -sulfonic acid {4-{{4-[2-(4-methyl-piperazin-l -yl)-ethylamino]-quinazolin-2- 
ylamino}-methyl}-cyclohexylmethyl>-amide as a powder melting at 107-1 10 °C. Rf(E2) 0.64; 
ESI-MS: (M+H)+= 602. 

The starting material can be prepared, for example, as follows: 

f2-Chloro-Quina2olin-4- vn-r2-f4-methvl-DiDera2in-i-vl)-ethvl] -aminfi 
The reaction of 2,4-dichloro-qulna2oline (7 g) and 2-(4-methyl-pipera2in-1-yl)-ethylamine 
(5.03 g)(8u//. Soc. Chim. France 1962, 556) according to the procedure described In 
Example 40a. followed by chromatography (silica gel, B2) gives {2-chloro-quinazolin-4-yl)- 
[2-{4-methyl-pipera2in-1-yl)-ethyl)-amine as a powder melting at 58-60 °C. Rf(B2) 0.15. 

Example 59: f/a/TS-Naphth atene-l -sulfonic acid M-/r4-f3-diethvlamino-oropylaminn). 
quina2olin-2-vlamlnol-methv»-cvclohexvlmethvft-amide 

Reaction of N-(2-chloro-quina2olin-4-yl)-N'.N'-diethyl-propane-1,3-diamine hydrochloride (2 
g) and frans-naphthalene-1 -sulfonic acid (4-aminomethyl-cyclohexylmethyl)-amide (2.22 g) 
according to Example 56 followed by crystallization from isopropylether/isopropanol gives 
frans-naphthalene-l -sulfonic acid {4-{(4-(3-diethylamino-propylamino)-quina2olin-2-ylaminol. 
methyl^-cyclohexylmethyll-amide as a powder melting at 135-136 °C. Rf(C2) 0.19; ESI-MS: 
(M+H)+= 589. 

The starting material can be prepared, for example, as follows: 

N-(2-Chloro-auina20lin-4- vn-N'.N'-diethvl-proDane-1.3-diaminehydrochlorida 

The reaction of 2.4-dichloro-quinazollne (30 g) and N.N-diethyl-1.3-diamino-propane (26.1 

ml) according to the procedure described in Example 56a, followed by crystallization from 
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isopropylether/isopropanol gives N-{2-chloro-quina2olin-4-yl)-N'.N'-diethy«-propane-1 .3- 
diamine as a powder melting at 163-164 oc. Rf(C2) 0.32. 

Example 60: f».n«»-Pronan6-2-^i ■ifnnic acid M- {f A-f3.diethvlamino-nropvlamino)-quinazolin- 
9. Ytominol-me th Yl}-cvg'°^^ey vlmethvlV-amide 

A solution of trans-N(2)-(4-aminomethyl-cyclohexylmethyi)-N(4)-{3-diethylamino-propyl)- 
quinazoiine-2.4-diamine (0.3 g) and diisopropylethylamine (0.39 ml) in N.N- 
dimethyiformamide is treated with a solution of isopropylsulfonylchloride (0.125 ml) in 
acetonitrile. Upon completion of the reaction, the solution is concentrated in vacuo and the 
residue is chromatographed (silica gel. C2) to give <ra/7s-propane-2-sulfonic acid {4-{(4-(3- 
diethylamino-propylamino)-quina2olin-2-ylaminoJ-methyl}-cyclohexylmethyl}-amideasa 

yellow powder melting at 50-53 oc. Rf{C2) 0.27; ESi-MS: (M*H)*= 505. 
The starting material can be prepared, for example, as follows: 

fr^n^isi<g^-t4-Amin"mPthxri.cvcloh» v vimpthvl^N(4^(3-diethvlamino-propYl)-q«iinazolin^^^^ 
diamine 

A mixture of N-(2-chloro-quina20lin-4-yl)-N-.N'-diethyl-propane-1.3-diamine (3 g) and trans- 
1 .4-cyclohexane-bis-(methylamine) (6.48 g) (Lancaster. >98% trans) as a paste is heated 
up for 3 minutes to produce a melt. Chromatography (silica gel. C3) gives frans-N(2)-(4- 
aminomethyi-cyclohexylmethyl)-N(4)-(3-dlethylamino-propyl)-quinazollne-2.4-diamineasa 

glass. Rf(C3) 0.15; ESI-MS: (M+H)+=399. 

Example 61 : ^r.n.^-MBthvl-piD p r;*^ine-i.sulfbnic aniri {4-{f4-f3-diethvlamin9-propyl?fTiinp): 
q ..inazQlin-2-Y"*'"«"Ql-"<ethY 'K-Y^-'QhexvlnftethvlVamide 

The reaction of frans-N(2)-(4-aminomethyl-cyclohexylmethyl)-N(4)-(3-diethylamino-propyl)- 
quina20line-2.4-diamine (0.3 g) and 4-methyl-piperazin-1-ylsulfonylchloride hydrochloride 
(0.212 g) (W092/13545) as described in Example 60 followed by chromatography (silica 
gel. C2) gives f«ns^-methyl-piperazine-1 -sulfonic add {4-{l4-(3Kliethylamino-propylamino)- 
quinazolin-2-ylaminol-methylH:yclohexylmethyl}-amlde as a yellow powder melting at 75-77 
OC. Rf(C2) 0.29; ESI-MS: (M+H)+= 561. 
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Example 62: /rans4s|-{4-{f4>(3.Diethvlamino>DroDvlamino).qi« ina2^ 
cvclohexvlm ethvl>-C-DhenvlmethanesulfonamidQ 

The reaction of ^rans.N(2)-(4-aminomethyl^yctohe>(yImethyl)-N(4)-(3-dieth^ 
quinazoline-2,4-diamine (0.3 g) and phenylmethanesulfonylchloride (0.172 g) as described 
in Example 60 followed by chromatography (silica gel, C2) gives f/ans-N-{4-{[4.(3. 

diethylamino-propytamino)-quinazolin-2-ylamino]-methyl}-cyclohexylmethyl}-C. 
phenylmethanesulfonamide as a white powder melting at 62-63 ^C. Rf(C2) 0.23; ESI-MS* 
(M+H)+= 553. 

Example 63: frans-Naphthalene-2-sulfo nic acid M4f4-(3-dimethvlamino-Drop ylaminn)> 
auina2olln'2-vlaminoVmethvlV'CvclohexvlmethylV amide 

The reaction of ^^ans-N(2)-(4-aminomethyl-cyclohexylmethyl)-N{4)-(3-dimethylamino-propyl)- 
quina2oline-2.4-diamine (0.4 g) and naphthalene-2-sulfonylchloride (0.367 g) as described 
in Example 60 followed by chromatography (silica gel. C2) gives /rans-naphthalene-2- 
sulfonicacid{4-{I4-(3-dimethylamino-propylamino)-quina2olin-2-ylamino]-methyl)- 
cyclohexylmethyl}-amide as a powder melting at 83-86 oc. Rf(C2) 0.34; ESI-MS: (M+H)+= 
561. 

The starting material can be prepared, for example, as follows: 

fran5-Nffi)-(4>Aminometh yl-cvclQhexvlmethvl^Nf4^r3-dimethvlamino-DrQDvh>quinazo 
2.4*diamine 

Reaction of N-{2-chloro-quina20lin-4-yl).N',N*.dimethyl-propane-1,3-diamine (2.5 g) and 
frans-1 .4-cyclohexane-bis-(methylamine) (5.9 g) according to Example 60a followed by 
chromatography (silica gel, C3) gives ^ran5-N(2)-(4-aminomethy|.cyclohexylmethyl)-N(4)-{3. 
dimethylamlno-propyl)-quina2oline-2.4-diamine as a foam. Rf(C3) 0.24. 

Example 64: frans-N-f4-ff4-f3-Dimethvlamino-DroDvla mino^-Quina2olin-2-vlaminoUmethyl}. 
cvclohexvlmethvlM^-fluoro-benzenesulfonamide 

The reaction of frans-N(2)-(4-aminomethyl-cyclohexylmethyl)-N(4)-(3-dimethylamino-propyl)- 
quinazoline-2.4-diamine (0.4 g) and 4-fluoro-ben2enesulfonylchloride (0.315 g) as described 
in Example 60 followed by chromatography (silica gel. C2) gives frar7S-N-{4-{[4-(3- 
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dimethylamino-propylamino)<|uinazolin-2-ylaminol-methyl}-cyclohexyImethylH^ 
benzenesulfonamide as a powder melting at 74-79 ^C. Rf(C2) 0.30; ESI-MS: (M+H)+= 529, 

Example 65: frans-N(4)-(3-Dimethvlamino-Dropvn-N(2)'l4>r(2-metho)cv-benzvlamino)» 
methyn'CVClohexvlmethvlVQuina2Qline-2.4-diamine 

Reaction of frans-N(2)-(4-aminomethyl-cyclohexylmethyl)-N(4)-(3-dimethylamino-propy1)- 
qulnazoline-2.4-diamine (0.5 g) and 2-methoxy-benzylbromide (0.462 g) (Kelly, J. L etalJ, 
Med. Chem. 1989. 32, 1757) in N,N-dimethylformamide (11 ml) in the presence of 
diisopropylethylamine (0.693 ml) at ambient temperature followed by chromatography (silica 
gel, C3) gives frans-N(4)-(3-dimethylamino-propyl)-N(2)-{4-[(2-methoxy-benzylamino)- 
methyl)-cyclohexylmethyl}-quinazoljne-2,4-diamlne as a foam melting at 134-140 ^C. Rf(C3) 
0.28;ESNMS: (M+H)+= 491. 

Example 66: frans42-(24l4-f(Naphthalene-1'Sulfonvlamino)-methyl|-cyclohexvlmethvl>- 
aminoVauina2olfn-4'VlaminoVethvlV-carbamic acid tert-butyl ester 



An homogeneous mixture of [2-(2-chloro-quinazolin-4-ylamino)-ethyl]-carbamic acid tert- 
butyl ester (0.5 g) and of frans-naphthalene-1 -sulfonic acid (4-aminomethyl-cyclohexyl- 
methyl)-amide (0.463 g) is stirred at 200 ^C. Upon completion of the reaction the product is 
chromatographed (silica gel. B2) to give frans-(2-{2-{{4-((naphthalene-1-sulfonylamino)- 
methyl]-cyclohexylmethyl}-amino}quinazolin-4-ylamino}-ethyl>-carbamic acid fe/t-butyl ester 
as a powder melting at 123-127 OQ. Rf(B2) 0,32; ESI-MS: (M+H)+= 619. 

The starting material can be prepared, for example, as follows: 

f2-(2-Chloro-quinazolin-4-vlamino)-ethvl1-carbamic acid (e/t-butvl ester 

The reaction of 2,4-dichloro-quinazoline (3.72 g) and N-BOC-ethylenediamine (3 g) 

according to the procedure described in Example 56a, followed by chromatography (silica 
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gel. A1) gives I2-(2-chloro-quina2olin-4-yJamino).ethylJ-carbamic acid fert^butyl ester as a 
white foam. Rf(A1) 0.36. 

Example 67: frans-Naphthalene-1 -sulfonic acid M-ff4-/9-ami no-ethviamtnnUouina2Qlin-9. 
vlaminol-methvlVcvctohexvlmethvlV-anilde 

A solution of <ra/is-{2-{2-{{4-{(naphthalene.1-sulfonylamino)-methy|l-cyclohexylmethyl}- 
amino}quina2a)lin-4-ylamino>-ethyl)-cart>amic add fert-butyl ester (0.52 g) in 
dichloromethane (20 ml) is cooled to 0 oc and treated by slow addition of trifluoroacetic acid 
(20 ml). Upon completion of the reaction, the solution is concentrated in vacuo and the 
residue is chromatographed (silica gel, C3) to give trans-naphthalene-1 -sulfonic acid {4-{[4- 

(2-amino-ethylamino)-quinazolin-2-ylamino]-methyl}-cyclohexylmethyl}.amide as a foam 
melting at 125-130 oc. Rf(C3) 0.54; ESI-MS: (M+H)+= 519. 

Example 68: /rans-4-f2-^2-ff4-ff Naphthal ene- 1 -sulfonvtamino^-methyq^ioheyvlmftthYiy- 
amino>-quinazoiin-4-vlaminoWethviVraip era2ine-l.earhoxvlic acid tef^butvl aster 

The reaction of 4-(2-(2-chloro-quinazolin-4-ylamino)-ethyl]-pipera2ine-1-carbo){ylic add tert- 
butyl ester (0.45 g) and frans-naphthalene-l -sulfonic acid (4-aminomethyl- 
cydohexylmethyl)-amide (0.349 g) according to the procedure described in Example 66. 
followed by chromatography (silica gel, B2) gives frans^-{2-{2-{{4-[(naphthalene-1- 

sulfonylamino)-methyl]-cydohexylmethyl}-amino}-quinazolin-4-ylamino}-ethyl}-pipera2ine-1- 
carboxylic acid terfbutyl ester as a foam melting at 1 15-120 oc. Rf(B2) 0.29; ESI-IVIS: 
(M+H)+= 689. 

The starting material can be prepared, for example, as follows: 

4-f2'(2-Chloro-quinazolin-4-vlaminoV ethvl1-DiDerazine-1 -carboxylic acid tert^butvl ester 
The readion of 2.4-dichloro-quinazoline (1.73 g) and 4-(2-amino-ethyl)-piperazine-l- 
carboxylic acid tert-butyl ester (2 g) (prepared from 1-(2-aminoethyl)-piperazine according 
to: Prugh. J. D. et al Synth. Comm. 1992, 22, 2357) according to the procedure described in 
Example 56a. followed by chromatography (silica gel. B1) gives 4-[2-(2-chloro-quinazolin-4- 
ylamino)-ethyl]-piperazine-1 -carboxylic acid tert-butyl ester as a foam. Rf(Bl) 0.19. 
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Example 69: frans-Naphthatene-1 -sulfonic acid l4-ff4-f2"PiDera2in-l-Yl-ethvlafninQW 
quinazolin-2-vtaminoVmethvtVcvclohexvlmethvll-amide 

Treatment of frans-4-{2^2-{{4-[(naphthalene-1 -sulfonylamino)-methyl]-cyclohexylmethyl}- 
amino}-quina2olin-4-ylamino}-ethyl}-piperazlne-1-carboxylic acid tert-butyl ester (0.396 g) 
with trifluoroacetic acid according to Example 67 followed by chromatography (silica gel. 
C3) gives frans-naphthalene-1 -sulfonic acid {4-{[4-(2-piperazin-1-yl-ethyfamlno)-quinazolin- 
2-ylamino)-methyl)-cydohexylmethyl}-amide melting at 135-139 ^C. Rf(C3) 0.50; ESI-MS: 
(M+H)+= 588. 

Example 70: //ans-Naphthalene-l -sulfonic acid M-lf4-f(2-dimethvlaminQ-ethvft-methyl- 
amino1>auinazolin-2-vlamino1-methvi>-cvciohexvlmethvlV-amide 

The reaction of ^A-a/7S-N(2)-(4-aminomethyl-cyclohexylmethyl)-N(4)-(2-dimethylamino-ethyl)- 
N(4)-methyl-quinazoline-2,4-diamine (0.3 g) and naphthalene- 1-sulfonylchloride (0.275 g) 
as described in Example 60 followed by chromatography (silica gel, CI) gives trans- 
naphthalene-1 -sulfonic acid {4-{[4-[{2-dimethylamino-ethyl)-methyl-amino)-quinazolin-2- 
ylamino]-methyl}-cyclohexylmethyl}-amideas a powder melting at 70-72 ^^C. Rf(Cl) 0.15; 
ESI-MS: (M+H)+= 561, 

The starting material can be prepared, tor example, as follows: 

a) N-{2-Chloro- quinazolin-4-vl)-N.N'.N^trtmethvl-ethane-1.3-diamlne hydrochloride 

The reaction of 2.4-dichloro-quinazoline (15 g) and N.N.N-trimethylethyenediamine (7.7 g) 
according to the procedure described in Example 56a. followed by crystallization from 
isopropanol gives N-(2-chloro-quinazolin-4-yl)-N.N\N*-trimethyl-ethane-1 .3-diamlne 
hydrochloride as a white powder melting at 163-165 ^C. Rf(B2) 0.60. 

b) /rans-N(2)-f4-Aminomet hvl-cvclohexvlmethvh-N(4)-(2-dimethvlamino-ethyn-N(4)-methvl- 
QUinazoline-2.4-diamine 

Reaction of N-(2-chloro-quinazolin-4-yl).N.N\N'-trimethyl-ethane-1.3-diamine hydrochloride 
(1.4 g) and frans-1 ,4-cyclohexane-bis-(methylamine) (3.3 g) according to Example 60a 
followed by chromatography (silica gel, C2) gives f/a/7s-N(2)-(4-aminomethyl- 

cyclohexyimethyl)-N(4)-(2-dimethylamino-ethyl)-N(4)-methyl-quina2oline-2,4-diamine as an 
oil. Rf(C2) 0.06. 



wo 97/20823 



PCT/EP96/0S067 



- 100- 



Example 71 : frans-Naphthalene-1 -sulfonic acid M-f f4-amino<!uina2oiin-2-vn'methyl-amino]- 
methylVcvclQhexvlmethvlVamide hydrochloride 

Reaction of 2-chloro-quinazolin-4-yl-amine (0.267 g) and <rans-naphthalene-1 -sulfonic acid 
(4-methytaminomethyl-cyclohe)(ylmethyl)-amide (0.515 g) according to Example 56 gives 
trans-naphthalene-l -sulfonic acid {4*{[4-amino-quinazolin-2-yl]-methyl-amtno]-methyl}- 
cyclohexylmethylhamide hydrochloride nielttng at 175-180 ^c. Rf(C1) 0.62; ESI-MS: 
(M+H)+= 490. 

The starting material can be prepared, for example, as follows: 

a) frans-4-ff Naphthalene- 1 -sulfonylamino^methyl)-cyclohexanecarbonvl chloride 

A suspension of ^rans-4-[(naphthalene-1-sulfonylamino)-methyl]-cyclohexanecarix>xylic acid 
(45 g) (prepared as described in Example 38a) in toluene (550 ml) is treated with 
oxalylchloride (33.4 ml) and 2 drops of N.N-dimethylformamide. The mixture is stirred at 70 

for 2 h and the resulting solution is concentrated in vacuo. The residue is stirred in 
toluene (200 ml) and cooled to 0 ^C. The solids are collected by suction filtration and dried 
in vacuo at 50 to give /rans-4-[(naphthalene-1-sulfonylamino)-methyl]- 
cyclohexanecarbonyl chloride as a white powder melting at 140-142 ^C. 

b) frans-4-f(Naphthalene-1 -sulfonvlamino)-methvi]-cvclohexanecarboxvlic acid methvlamide 
A mixture of fra/?s-4-[(naphthalene-1-sulfonylamino)-methyl]-cyclohexanecarbonyl chloride 
(42.5 g) and potassiumcarbonate (17.66 g) in dichioromethane (1.2 1) and water (120 ml) is 
cooled to 5 °C and treated with 11 ml of a methylamine solution (40% in water). Upon 
completion (30 mi n at 5 ^C) the reaction mixture is partitioned between water and 
dichioromethane. The organics are concentrated in vacuo io give frans-4-((naphthalene-1- 
sulfonylamino)-methyl]-cyciohexanecarboxylic acid methylamide as a white powder melting 
at 176-177 oa 

c) /rans-Naphthalene-l -sulfonic acid (4-methviaminomethvl-cvclohexvimethyn -amide 
Reaction of frans^4-[(naphthalene-1-sulfonylamino)-methyl]-cyclohexanecarboxylic acid 
methylamide (0.83 g) with borane-THF complex according to Example 5c gives trans- 
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naphthalene-1 -sulfonic acid (4-methylaminomethyl-cyclohexylmethyl)-amide as a white 
powder melting at 141-142 ^C. Rf(C2) 0.14. 

Example 72: frans-Naphthalene-l -sulfonic acid M-f f 4-amino-6-f luoro-Quinazolin-2-vl-amino^ 
methvn-cvclQhexvlmetfiylVamide 

Reaction of 2-chloro-6-fluoro-qulnazolin-4-yl-amine (0.26 g) and frans-naphtha!ene-1- 
sulfonic acid (4-rnethylaminomethyi-cyclohexylmethyl)-amide (0.437 g) according to 
Example 26 gives frans-naphthalene-1 -sulfonic acid {4-((4-amino-6-fluoro-quinazoIin-2-yl- 
amino)-methyll-cyclohexylmethyl}-amide melting at 1 18-122 ^C. Rf(C1) 0.22; ESI-MS: 
(M+H)+= 494. 

The starting material can be prepared, for example, as follows: 
2-Chloro-6-fluoro-quinazolin-4-vl-amine 

Reaction of 2.4-dichloro-6-fluoro-quinazoline {3 g) (WO 95/32205) and ammonium 
hydroxide according to Example 25a gives 2-chloro-6-fluoro-quina2olin-4-yl-amine melting 
at 165-167 OC. Rf(A5) 0.13. 

Example 73: frans-Naphthalene-1 -sulfonic acid l4-f(4-amino-6-methoxv>Quin azolin-2-vl- 
aminot-methvil-cvclohexvlmethvlVamide hydrochloride 

Reaction of 2-chloro-6-methoxy-quinazolin-4-yl-amine (0.5 g) and frans-naphthalene-1- 
sulfonic acid (4-methylaminomethyl-cyclohexylmethyl)-amide (0.793 g) according to 
Example 24 gives (rans-naphthalene-1 -sulfonic acid {4-[(4-amino-6-methoxy-quinazolin-2-yl- 
amino)-methyl]-cyclohexylmethylhamide hydrochloride melting at 210-212 ^C. Rf(C1) 0.1 1; 
ESI-MS: (M+H)+= 506. 

The starting material can be prepared, for example, as follows: 
2-Chloro-6-methoxv-auinazolin-4-vl-amine 

Reaction of 2,4-dichloro-6-methoxy-quina2oline (1.3 g) and ammonium hydroxide according 
to Example 25a gives 2-chloro-6-methoxy-quinazolin-4-yl-amine melting at 167-171 ^C. 
Rf(A1)0.24. 
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Example 74: f/ans-Naphthalene-1 -sulfonic acid { 4-fr4.aminn.s.p ,at hoxv-auina7niin.>>.Yr- 
amino)-methvl]-cvctohex vtmethvlVamidehvdrQchlnrtrift 

Reaction of 2-chloro-5-methoxy-quina2olin-4-yl-amine (0.25 g) and frans^naphthalene-1- 
sulfbnic acid (4-methylaminomethyl-cyctohexylmethyl)-amide (0.397 g) according to 
Example 24 gives frans^iaphthalene-l -sulfonic acid {4-[(4-amino-5-methoxy-quinazolin-2-! 
amino)-methyl]-cyclohexylmethyl}-amide hydrochloride melting at 238-241 ©C. Rf{C1) 0.1 1 
ESI-MS: (M+H)+= 506. 



The starting niaterial can be prepared, for example, as follows: 
2-Chloro-5-methoxv-quinazolin-4-vi-amine 

Reaction of 2.4-dichloro-5-methoxy-quinazoIine (0.8 g) and ammonium hydroxide according 

to Example 25a gives 2-chloro-5-methoxy-quinazolin-4-yl-amine melting at 220-230 OC. 
Rf(A1) 0.24. 



Example 75: frans-Napht halene-1 -sulfonic acid M4f4-f2.riimethvlamino.fithY iamin»).«. 
methoxv-quinazolin-2-vla mino1-methvl}-cvclohexvimethvl>-amide 

Reaction of N-(2-chloro-8-methoxy-quinazolin-4-yl)-N'.N'-dimethyl-ethane-1,2-diamine (1 g) 
and irans-naphthalene-1 -sulfonic acid (4-methylaminomethyl-cyciohexylmethyl)-amide (1.42 
g) according to Example 56 followed by chromatography (silica gel, C2) and crystallization 
from isopropylether/isopropanol gives frans-naphthalene-1 -sulfonic acid {4-{[4-{2- 

dimethylamino-ethylamino)-8-methoxy-quinazolin-2-ylamino]-methyl}-cyclohexylmethyl}- 
amide melting at 112-115 oc. Rf(C2) 0.36; ESI-MS: (M+H)+= 578. 

The starting material can be prepared, for example, as follows: 

N-(2-Chloro-8-methQxv-quina2oKn-4-vlVN' N'-dimethvl.flthane-l.2-diaminfi 
Reaction of 2.4-dichloro-8-methoxy.quinazoline (10 g ) and 2-dimethylaminoethylamine 
(4.76 ml) according to Example 40a gives N-(2-chloro-8-methoxy-quinazolin-4-yl)-N'.N'- 
dimethyl-ethane-1,2-diamine melting at 176-178 oc. Rf(B2) 0.24. 



Example 76: f/a/?s-Naphthalene-1 -sulfonic acid M-ff4-f2.riiethvlaminn-ftthY i«mino).a. 
methoxv-quina2Qlin-2-yla mino1-methvl>-cvclohexvlmethyl> -amirift 
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Reaction of N-(2-chloro-8-methoxy-quinazolln-4-yl)-N\N'-diethyl-ethane-1 ,2-diamine 
hydrochloride (2g) and frans-naphthalene-1 -sulfonic acid (4-nnethylaminomethyl- 
cyclohexylmethyl)-amide (2.12 g) according to Example 56 gives frans-naphthalene-l* 
sulfonic acid {4^(4-(2-diethylamino-ethylanriino)-8-methoxy-quina2olin-2-ylamino]"rnethyl}- 
cyclohexylmethyl}-amide melting at 109-114 Rf(C2) 0.44; ESI-MS: (M+H)+= 605. 

The starting material can be prepared, for example, as follows: 

NW2-Chloro-8-methoxv-auina2olin-4>vn-N'.N'-diethvl-ethane- 1 .2-diamine hydrochloride 
Reaction of 2,4-dichloro-8-methoxy-quinazoline (25 g) and 2-diethylaminoethylamine(18.9 
ml) according to Example 56a gives N-(2-chloro-8-methoxy-quinazolin-4-yl)-N\N -diethyl- 
ethane-1. 2-diamine hydrochloride melting at 189-190 ^c. Rf(C2) 0.53. 

Example 77: frans-Naphthalene-l -sulfonic acid /4-ff4-f3-diethvlamino-DroDvlamino)-8- 
methoxy-Qulna20lin-2-vlamino]-methvft-cvclohexvlmethvlV-amide hydrochloride 
Reaction of N-(2-chloro-8-methoxy-quinazolin-4-yl)-N',N'-diethyl-propane-1 .3-diamine 
hydrochloride (2 g) and frans-naphthalene-l -sulfonic acid (4-methylaminomethyl- 
cyclohexylmethyl)-amide (2.03 g) according to Example 56 followed by chromatography 
(silica gel. C2). treatment with a 4N HCI solution in dioxane and trituration of the crude 
material in isopropylether gives frans-naphthalene-l -sulfonic acid {4-{[4-(3-diethylamino- 
propylamino)-8-methoxy-quinazolin-2-ylamino]-methyl}-cyclohexylmethyl}-amlde 
hydrochloride melting at 155 ^C. Rf(C2) 0.30; ESI-MS: {M+H)+=: 619, 

The starting material can be prepared, for example, as follows: 

N-(2-Chloro-8-methoxv-quinazolin-4-vl)-N'.N'-diethyl-DroDane-1.3-diamine hydrochloride 
Reaction of 2,4-dichloro-8-methoxy-quinazoline (25 g) and 3-diethylaminopropylamine (18.9 
ml) according to Example 56a gives N-(2-chloro-8-methoxy-quinazolin-4-yl)-N\N*-dielhyl- 
propane- 1,3-diamine hydrochloride melting at 166-172 ^C. Rf(C2) 0.28. 

Example 78: frans-Naphthalene-l -sulfonic acid f4-r4-amino-Quinazolin-2-vlamino)«methvl]- 
cvdohexylmethvlV-methvl-amide hydrochloride 
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A solution of 4-amino-2-chloroquinazotine (0.259 g) and frans-naphthalene-1 -sulfonic acid 
(4-aminomethyl-cyclohe}cylmethyl)-m0thyl-amide (0.5 g) in isopentanol (7.5 ml) is stin'ed at 
1 20 ^'C for 19 h. After cooling to room temperature, the solvent is removed under reduced 
pressure. The residue is purified by flash chromatography to give trans-naphthalene-1- 
sulfonic acid {4-[4-amino-qulnazolm*2-yiamino)-methyl]K:yclohexylmethyi}-methyl*amide 
hydrochloride as a colorless amorphous solid: Rf(B2) 0.32; FAB-MS: (M-f H)^ 490. 

The starting material can be prepared, for example, as follows: 

a) frans-Naohthalene-l -sulfonic acid (4-hvdroxymethyl-cvclohexvlmethvl)-amide 

To a suspension of lithium aluminum hydride (4.72 g) in THF (100 ml) is added under an 
inert atmosphere of nitrogen a solution of frans-4-[(1-naphthalenesulfonyl)-aminomethyl]- 
cyclohexanecarboxylic acid (28.8 g) in THF (60 ml) below 10 °C. The mixture is stirred at 
room temperature for 1 h and is then refluxed for 1 5 h. After cooling to 0 '^C, a mixture of 
THF (100 ml) and water (10 ml) is added followed by aqueous IN NaOH solution (15 ml) 
and the resulting suspension is stirred at room temperature for 2 h. After the addition of 
magnesium sulfate (40 g) and Celite (20 g) the inorganic salts are removed by filtration. 
The filtrate is concentrated and the crude product is purified by recrystallization from THF- 
isopropyl ether to give frans-naphthalene-1 -sulfonic acid {4-hydroxymethyl- 
cyclohexylmethyl)-amide as white crystals, melting at 134-145 ^'C: Rf(A1) 0.25. 

b) frans-Naohthalene-l -sulfonic acid f4-(tetrahydro-pvran-2-vloxvmethvi)>cvclohexvlmethvl1- 
amide 

To a stirred suspension of frans-naphthalene-1 -sulfonic acid (4-hydroxymethyl- 
cyclohexylmethyi)-amide (10 g) in dichloromethane (60 ml) is added 3»4-dihydro-2H-pyran 
(2.85 ml) and p-toluene sulfonic acid monohydrate (57 mg) at room temperature. After 
stirring at room temperature for 30 min, potassium carbonate (5 g) is added and the 
resulting suspension is stirred for 5 min. The reaction mixture is diluted with 
dichloromethane (150 ml), washed with water and brine, dried over sodium sulfate and 
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concentrated in vacuo. The crude product is purified by recrystallization from ether-hexane 
to obtain frans-naphlhalene-1 -sulfonic acid [4-(tetrahydro-pyran-2-yioxymethyl)- 
cyclohexylmethyl]-amide as white crystals melting at 126-127 "C: Rf (A1) 0.64. 

c) frans-Naphthalene-l -sulfonic acid methvl-[4-ftetrahvdro-pvran-2-yloxvmethylW 
cydohexvlmethvll-amide 

To a stirred solution of frans-naphthalene-1 -sulfonic acid [4-(tetrahydro-pyran-2- 
yloxymethyl)-cyclohexylmethyl]-amide (1 1 .0 g) in DMF (60 ml) is added sodium hydride 
(1.26 g. ca 60 %) at room temperature over a period of 5 min. After stirring at room 
temperature for 40 min, methyl iodide (1 .97 ml) is added in a dropwise manner over 10 min. 
The reaction mixture is stirred at room temperature for 1 h and then concentrated under 
reduced pressure. The residue is partitioned between water and ethyl acetate and 
extracted with ethyl acetate. The combined extracts are washed with brine, dried over 
sodium sulfate, and concentrated in vacuo, Recrystallization from ether-hexane gives 
/rans-naphthaIene-1 -sulfonic acid methyl-[4-(tetrahydro-pyran-2-yioxymethyl)- 
cyclohexylmethyl]-amide as colorless crystals melting at 91-91 X: Rf(A3) 0.29. 

d) frans-Naphthalene-1 -sulfonic acid (4-hydroxvmethvl-cvclohexvlmethvl)-methvl-amide 
To a stirred suspension of frans-naphthalene-1 -sulfonic acid methyl-(4-(tetrahydro-pyran-2- 
yloxymethyl)-cyclohexylmethyl)-amide (10.0 g) in a mixture of methanol (80 ml) and THF (40 
ml) is added p-toluene sulfonic acid monohydrate (0.13 g) at room temperature. After 
stirring at room temperature for 26 h, potassium carbonate (5 g) is added and the resulting 
mixture is stirred for 10 min. The inorganic salts are filtered off and the filtrate is 
concentrated in vacuo. The residue is dissolved in ethyl acetate, washed with water and 
brine, dried over sodium sulfate and concentrated under reduced pressure. 
Recrystallization from THF-hexane yields tna/is-naphthalene-1 -sulfonic acid (4- 
hydroxymethyl-cyclohexylmethyl)-methyl-amide as colorless crystals melting at 124-125 ^C: 
Rf(A1)0.28. 

e) rrans-Toluene-4-sulfonic acid 4-f fmethvl-fnaphthalene-1 -sulfonvn-aminol-methvlV- 
cyclohexytmethyl ester 

To a stirred solution of /rans-naphthalene-l -sulfonic acid (4-hydroxymethyl-cycloexylethyl)- 
methyl-amide (7.6 g) in dichloromethane (100 ml) is added triethyl amine (5.63 ml). To the 
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mixture is added p-toluene sulfonyl chloride (4.8 g) and 4-diethylamino-pyridjne (0.27 g) at 
room temperature. The resulting mixture is stirred at room temperature for 6 h and then, is 
poured into water. The mixture is extracted with dichloromethane. The extract is washed 
with IN HCI and aqueous saturated sodium hydrogen carbonate solution and brine. After 
drying over sodium sulfate, the solvent is removed under reduced pressure to give trans- 
toluene-4-sulfonic acid 4-{[methyl-(naphthalene-1 *sulfonyl)-amino]-methyt}-cyclohexylmethyl 
ester as an oil: Rf( A1) 0.57. 

f^ ton^Naohthalene-l -sulfonic acid f4'azide>methvl'Cvclohexvlmethvn-methvl-amide 
To a solution of frans-toluene-4-sulfonic acid 4-{Imethyl-(naphthalene-1-sulfonyl)-amino]- 
methyl}-cyclohexylmethyl ester (10.9 g) in DMF (100 ml) is added sodium azide (4.94 g) at 
room temperature. The mixture is stirred at 60*C for 15 h. After cooling to room 
temperature, DMF is removed under reduced pressure. To the residue is added 150 ml of 
water and the mixture is extracted with ethyl acetate. The extract is washed with brine and 
is dried over sodium sulfate. The solvent is removed under reduced pressure. The residue 
is purified by flash column chromatography on silica gel (hexane-ethyl acetate = 4/1) to give 
frans-naphthalene^l -sulfonic acid (4-azide-methyi-cyclohexylmethyl)-methyl-amide as an oil: 
Rf (A3) 0.33; FAB-MS (M+H)+ = 373. 

g) frans-Naphthalene-1 -sulfonic acid (4-aminomethvl'Cvclohexvimethvl)-methyl-amide 
To a solution of frans-naphthalene-1 -sulfonic acid (4-a2ide-methyl-cyclohexylmethyl)- 
methyl-amide (2.5 g) in ethyl acetate (75 ml) is added platinum(IV)-oxide (0.25 g) and the 
mixture is stirred under an atmosphere of hydrogen at room temperature for 35 min. The 
catalyst is removed by filtration and the filtrate is concentrated under reduced pressure. 
The crude product is purified by recrystallization from ether-hexane to give trans- 
naphthalene- 1 -sulfonic acid (4-aminomethyl-cyclohexylmethyl)-methyl-amideas colorless 
crystals melting at 84-86 ^C: Rf(B4) 0.16. 

Example 79; frans-Naphthalene-l -sulfonic acid methvl-M-f4-phenvlamino-quinazolin-2- 
ylamino)-methvl]-cvciohexvlmethvll-amide hydrochloride 

According to the procedure described in Example 78, 2-chloro-4-phenylamino-qutnazoline 
(0.369 g) and /rans-naphthalene-l -sulfonic acid (4-aminomethyl-cyclohexylmethyl)-methyI- 
amide (0.5 g) are reacted together to give fran^naphthalene-1 -sulfonic acid methyl-{4-[4- 
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phenylaminc>quinazolin-2-ylamino)-methyll-cyclohexylmethyl}-amide hydrochloride as a 
colorless amorphous solid: Rf(B2) 0.36; FAB-MS: (M+H)+ = 566 

Example 80: f/ans-Naohthalene-l -sulfonic acid U-f1 -(4-amino-auinazolin-2-vlaminoM- 
mQ^hyUethvllcvclohexvlmethvlVamlde hydrochloride 

A solution of 4-amino-2-chloroquinazoline (0.249g) and frans-naphthalene-1 -sulfonic acid 
[4-(1-amlno-methyl-ethyl)-cyclohexylmethyl]-amide (0.5 g) in iso-pentanol (7.5 ml) is stirred 
at 120.**C for 1 1 days. After removal of the solvent the residue is purified by flash 
chromatography to give frans-naphthalene-1 -sulfonic acid {4-[1 -(4-amino-quina2olin-2- 
ylamjno)-1-methyl-ethyllcyclohexylmethyl}-amide hydrochloride as an amorphous solid: 
Rf(B2) 0.21 ; FAB-MS: (M+H)+ = 504. 

The starting material can be prepared, for example, as follows: 

a) frans-Naohthaiene-l -sulfonic acid (4-cvano-cvclo hexvlmethvn-amide 

To a stirred suspension of frans-4-((1-naphthalenesulfonyl)-aminomethyt]-cyclo- 
hexanecarboxylic acid amide (20 g) in toluene (225 ml) is added thionyl chloride (6.28 ml) at 
room temperature and the reaction mixture is stirred at 80''C for 8 h. The reaction mixture is 
poured into ice-water (300 ml) and the solution is made alkaline with 4N aqueous NaOH (50 
ml) before it is extracted with ethyl acetate. The combined extracts are washed with 1% 
aqueous sodium carbonate solution and water, dried over sodium sulfate, and concentrated 
in vacuo. The residue is purified by recrystallization from isopropanol to give transr 
naphthalene-1 -sulfonic acid (4-cyano-cyclohexylmethyl)-amide as colortess crystals, melting 
at 146-1 48 "C:Rf(A1)0.56. 

b) frang>NaDhthaiene-1 -sulfonic acid [4-(1-amino-methv l-ethvn-cvciohexvlmethvn-amide 
To a stirred suspension of anhydrous cesium trichloride (14.99 g) in THF (125 ml) is added 
a solution of methyl lithium - lithium bromide complex in diethyl ether (40 ml) below -65 **C. 
After stirring at -78 *C for 30 min. a solution of trans-naphthaIene-1 -sulfonic acid (4-cyano- 
cyclohexylmethyO-amide (5 g) in THF is added to the mixture in a dropwise manner. The 
mixture is stirred at -78 **C for 5 h and at -40 ''C for 1 6 h. Upon completion, the reaction 
mixture is quenched with 28% aqueous ammonia (30 ml) and the mixture is allowed to 
warm to room temperature and is then filtered through Celite. The filtrate is washed with 
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water, dried over sodium sulfate, and concentrated under reduced pressure. The residue is 
purified by flash chromatography to give frans-naphthalene-l -sulfonic acid [4-(1 -amino- 
methyl-ethyl)-cyclohexylmethyl]-amide as a powder: FAB-MS:{M+H)+= 361 . 

Example 81 : frans-Naphthalene- 1 -sulfonic acid rt41-methvl>1 ■f4-r3henYiaminQ>q uinayniin, 
2-ylamino>-ethvn-cvclohexvlmethvl^-amide hydrochloride 

According to the procedure described in Example 80, 2-chioro-4-phenylamlno-qulnazoline 
(0.33 g) and frans-naphthalene-1 -sulfonic acid I4-(1-amino-methyl-ethyl)-cyclohexylmethyl]- 
amide (0.465 g) are reacted together to give frans-naphthalene-1 -sulfonic acid {4-[1-methyl- 
1-(4-phenylamino-quinazolin-2-ylamino)-ethyl)-cyclohexylmethyl>-amide hydrochloride as an 
amorphous solid: Rf (B2) 0.35; FAB-MS: (M+H)+= 580. 

Example 82: trans NaDhthalene-2-sul fonic acid {4-r(4-amino-Quina2otin-2-vlaminol methyfl- 
cvciohexvlVamide hydrochloride 

A suspension of 4-amino-2-chloro-quinazoline (0.359 g) and frans-naphthalene-2-sulfonic 
acid (4-aminomethyl-cyclohexyl)-amide (0.637 g) in isopentyl alcohol (4 ml) is stirred at 120 

for 21 h. The cooled reaction mixture is concentrated in vacuo \o give a solid which is 
triturated with dioxane, filtered and then dried overnight under high vacuum to give trans 
naphthalene*2-suifonic acid {4-[(4-amino-quina20lin-2-ylamino) methylJ-cyclohexyl}-amide 
hydrochloride as an amorphous solid melting at 209-212 ''C. Rf(C5) 0.47; ESI-MS: 
(M+H)+=462. 

The starting material can be prepared, for example, as follows: 

a) ^ran5-f4-(NaDhthale ne'2-sulfonylamino)-cyclohexylmethyn-cart3amic acid /erf-butvl ester 
A solution of naphthalene-2-sulfonyl chloride (5.12 g) in N,N-dimethylformamide (30 ml) is 
added dropwise to a milky solution of rrans-(4-amino-cyclohexylmethyl)-carbamic acid tert- 
butyl ester (5.08 g) (Example 58b) and ethyldiisopropylamine (4.7 ml) in N,N- 
dimethylformamide (100 ml) at 0*C. The reaction is stin-ed at room temperature for 5.5 h 
and then concentrated in vacuo. The residue is taken up in dichloromethane and washed 
with 0.5N aqueous HCI. saturated aqueous sodium hydrogen carbonate and brine, dried 
over sodium sulfate and concentrated. Chromatography on silica gel (81) yields fra/7s-[4. 
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(naphthalene-2-sulfonylamino)-cyclohexylmethyl]-carbamic add fe/t-butyi ester as a tan 
foam. Rf(B1) 0.40; ESI-MS: {M-H)'=417. 

b) fran5-Naphthalene-2-sulfonic acid (4'aminomethvl'Cvclohexvn«amide 
A solution of 4N HCI in dioxane (50 ml) is added dropwise over 20 min to a yellow solution 
of frans-[4-(naphthalene-2-sulfonylamino)-cyclohexylmethyl]-carbamic acid te/t-butyl ester 
(8.43 g) in dichloromethane (50 ml) at 0 ''C. Methanol (10 ml) and additional 4N HCI in 
dioxane (35 ml) are added after 6 h. The reaction mixture is worked up after 21 h by 
concentrating in vacuo. The residue is taken up in 1 N aqueous NaOH and extracted with 
dichloromethane. The combined organic layers are dried over sodium sulfate and 
concentrated to give an oil. Dilution with hexanes followed by cooling (-20 **C) overnight 
and then filtration gives f/'ans-naphthalene-2-sulfonic acid (4-aminomethyl-cyclohexyl)- 
amide as a solid. Rf(C2) 0.1 1; ESI-MS: (M+H)+=319. 

In analogous manner as described hereinbefore following compound can be prepared: 

Example 83: trans Naphthalene-2-$ulfonic acid f4-ff4-(4'ChlorO'DhenvlaminQ)-quina2olin-2- 
vlaminol-methvlt-cvclohexvD-amide hvdrochloride 

Rf(C5) 0.57; ESI-MS: (M+H)+=572, 574. 

Example 84: fransNaohthalene-l -sulfonic acid {4'f(4-amino-auina2olin-2-vlamino) methyl]- 
cvclohexvlVamide 

A suspension of 4-amino-2-chloro-quina20line (0.359 g) and /rans-naphthalene-1 -sulfonic 
add (4-aminomethyl-cyclohexyl)-amide (0.637 g) isopentanol (4 ml) is stirred at 120 °C for 
21 h. The cooled reaction mixture is concentrated in vacuo to give an oily residue. 
Chromatography on silica gel (B7) gives frans naphthalene*1 -sulfonic acid {4-((4-amino- 
quinazolin-2-ylamino) methyl]-cyclohexyl}-amide as a solid. Rf(C5) 0.43; ESI-MS: 
(M+H)+=462. 

The starting material can be prepared, for example, as follows: 

a) ^fans-l4-fNaDhthalene-t-sulfonvlamino)-cvdohexvimethvn-carbamic acid te/t-butvl ester 
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A solution of naphthalene- 1-sulfonyl chloride (5.18 g) In N.N-dimethylformamide (30 ml) is 
added dropwise to a milky solution of trans-{4-amino-cyclohexylmethyl)-carbamic acid terh 
butyl ester (5.05 g) and ethyldiisopropylamine (4.7 ml) in N,N-dimethylformamide (100 ml) at 
0**C. The reaction is stirred at room temperature for 5 h and then concentrated in vacuo. 
The residue is taken up in dichioromethane and washed with 0.5N aqueous HCI, saturated 
aqueous sodium hydrogen carbonate and brine, dried over sodium sulfate and 
concentrated. The residue is diluted with ethyl acetate, filtered and washed with hexanes to 
give frans-(4-(naphthalene-1-sulfonylamino)-cyclohexylmethyl]-carbamic acid /erfrbutyl ester 
as a white powder. Rf (B1 ) 0.39; ESI-MS: (M-H)=41 7. 

b) frans-Naphthalene-1 -sulfonic acid f4-aminomethyl-cvclohexvn-amide 
A solution of 4N HCI in dioxane (50 ml) is added dropwise over 20 min to a yeltow solution 
of fran5^[4-(naphthalene-1-sulfonylamino)-cyclohexylmethyl]-carbamic acid ferf-butyl ester 
' (7.90 g) in dichioromethane (45 ml) at 0 ''C. Methanol (10 ml) and additional 4N HCI in 
dioxane (35 ml) are added after 6 h. The reaction mixture is worked up after 21 h by 
concentrating in vacuo. The residue is taken up in 1 N aqueous NaOH and extracted with 
dichioromethane. The combined organic layers are dried over sodium sulfate and 
concentrated to give an oil. Dilution with hexanes followed by cooling (-20 ""C) overnight 
and then filtration gives frans-naphthalene-1 -sulfonic acid (4-aminomethyl-cyclohexyl)- 
amide as a solid. Rf(C2) 0.08; ESI-MS: (M+H)+=319. 

Example 85: frans-Naphthalene-2-sutfonic acid {4-f(4-amino-8-methoxv-quinazolin-2- 
ylamino) methvll-cvclohexvlVamide 

A suspension of 4-amino-2-chloro-8-methoxy-quina20line (0.419 g) and frans-naphthalene- 
2-sulfonic acid (4-aminomethyi-cyclohexyl)-amide (0.637 g) in isopentanol (4 ml) is stirred at 
120 °C for 47 h. The cooled reaction mixture is concentrated in vacuo to give an oily 
residue, Dichioromethane and 1 N aqueous NaOH are added, and the mixture is stirred at 
room temperature for 19 h. The suspension is filtered and the phases separated. The 
aqueous phase is re-extracted with dichioromethane. The combined organic layers are 
dried over sodium sulfate and concentrated- The residue is chromatographed on silica gel 
(B6-B8) to give trans naphthalene-2-sulfonic acid {4-[(4-amino-8-methoxy-quinazolin-2-yl- 
amino)-methylJ-cyclohexyl}-amide as a beige solid melting at 202-205 '^C. Rf(C5) 0.32; ESI- 
MS: {M+H)+=492. 
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In analogous manner as described hereinbefore following compound can be prepared: 

Example 86: frans-NaphthaleneM-sulfonic acid f4-ff4-f4 -chloro-Dhenvlamino)-Quinazolin-2- 
ylaminol-metliyft-cvcloh exyn-amide 

Rf(C5) 0.52; ESI-MS: (M+H)+=572. 574. 

Example 87: frans-Naphthaiene>1 -sulfonic acid M-R4-am}no-8- methoxv«auinazolin'2- 
yiamino^ methyll^cvclohexvlVamide hydrochloride 

A suspension of 4*amino-2-chloro-8-methoxy-quinazoline (0.419 g) and frans-naphthaiene- 
1 -sulfonic acid (4-aminomethyl-cyclohexyl)-amide (0.637 g) in isopentyl alcohol (4 ml) is 
stirred at 120 ^^C for 47 h. The cooled reaction mixture is concentrated in vacuo to give a 
solid which is triturated with dioxane. The suspension is filtered, the filtrate re-concentrated 
and the resulting residue chromatographed on silica gel (B2-B8) to give trans naphthalene- 
1 -sulfonic acid {4-((4-amino-8-methoxy-quina2olin-2-ytamino) methyi]-cyclohexyl}-amide 
hydrochloride as a light yellow solid. Rf (C5) 0.28; ESI-MS: (M+H)+=492. 

Example 88: trans Naphthalene-2-sulfonic acid (4-lf 4-(2-dimethvlamino-ethvlamino)- 
quina2oiin-2-vlaminol-methvl>-cvclohexvlVamide 

A suspension of N-(2-chloro-quinazolin-4-yl)-N\N*-dimethyl-ethane-1 .2-diamine (0.574 g). 
fra/7S-naphthalene-2-sulfonic acid (4-aminomethyl-cyclohexyl)-amide (0.764 g)» 
ethyidiisopropylamine (1 .02 ml) and phenol (2.82 g) is stinted at 150**C for 6 h. The cooled 
reaction mixture is diluted with dichloromethane and 1 N aqueous NaOH and the phases 
separated. The aqueous phase is re-extracted with dichloromethane and the combined 
organic layers are washed with brine, dried over sodium sulfate and concentrated. 
Chromatography on silica gel (B6-B8) gives frans naphthalene-2-sulfonic acid (4-{I4-(2-di- 
methylamino-ethylamino)-quinazolin-2-ylaminol-methyl}-cyclohexyl)-amide as a light yellow 
foam. Rf(C5) 0.28; ESI-MS: (M+H)+=S33. 

In analogous manner as described hereinbefore following compound can be prepared: 
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Example 89: trans Naphthalene^l -sulfonic acid f4-ff4'(2>dimethvlamino-ethvlamino^> 
Quina20lin-2*vlaminol-methvlVcvclohexvB-amlde 

Rf(C5) 0.14; ESI-MS: (M+H)+=533. 

Example 90: fran5-N-M4(4-PhenvlaminO'Quina20lin-2-vlamlno»'Cvclohexvlmethvl>-(N,N- 
dimethylaminoVsulfonamide hydrochloride 

A solution of fra/7s-4-{aminomethyl-cyclohexyiamino)'4-phenylamino-quina20line dihydro- 
chloride (0.35 g) and diisopropylethylamine (0.7 ml) in dichloromethane (10 ml) is cooled to 
0 and treated with dimethylsulfamoyl chloride (0.3 ml). After stirring at room 
temperature for 20 h, the reaction mixture is concentrated and the residue Is triturated with 
aqueous sodium hydrogen carbonate, filtered and the dried residue is chromatographed 
(silica gel, B1) to give the product as an oil. It is taken up in methanol and treated at 0 
with 4N HCI in dioxane. Concentration in vacuo followed by crystallization from 
isopropanol and diethyl ether yields frans-N-{4-[(4-phenylamino-quinazolin-2-ylamino)]- 
cyctohexylmethyl}*(N,N-dimethylamino)-sulfonamide hydrochloride as white crystals 
melting at 230-234 oq. Rf(D1) 0.37; FAB-MS: (M+H)+= 455. 

The starting material can be prepared, for example, as follows: 

a) fraffs -f4-(rert.-Butoxvcarbonylaminomethvl)-cvclohexvl]-carbamic acid benzvlester 

To a stirred suspension of f/an5-4-(re/t.*butoxycarbonylaminomethyl)-cyclohexanecarboxylic 
acid (obtained according to: FR 2»701,480) (45 g) and diphenylphosphoryl azide (44 ml) in 
toluene (600 ml) is added triethylamine (32 ml) below 0 ''C over a period of 20 min. The 
mixture is slowly warmed up and stirred at 70 ^'C for 4 h. After cooling to 40 ''C* benzyl 
alcohol (36 ml) is added and the reaction mixture is heated at reflux for 20 h. The cold 
reaction mixture is washed with water and brine and dried over magnesium sulfate. 
Concentration in vacuo followed by crystallization from ethyl acetate and diethyl ether yields 
lrans-{4-(fert-butoxycarbonylaminomethyl)-cyclohexyl]-carbamic acid benzylester as 
colorless crystals, melting at 126 - 1 29 ^'C. Rf(A7) 0.47. 

b) fran5-f4>Amino-cyclohexvlmethvl)-carbamic acid tert.-butvl ester 
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A solution of {4-(tert.-butoxycarbonylaminomethyl)-cyclohexylJ-carbamlc acid benrylester (4 
g) in methanol (200 ml) is hydrogenated in the presence of palladium on charcoal 10% (0.7 
g) at ambient temperature and pressure. The catalyst is removed by filtration and the filtrate 
is concentrated in vacuo to yield and f/'a/75-(4-amino-cyciohexylmethyl)-carbamic acid tert.- 
butyl ester as a colorless oil, Rf(D1) 0.12. 

c^ f/ans-r4-(4'Phenvlamino-quina2olin-2-viamino)-cvclohexvtmethvH-carbamic acid fer^butyl 
ester hvdrochtoride 

A solution of 2-chloro-4-phenylamino-quina20line (9.72 g) and rra/7S-(4-amino-cyclo- 
hexyimethyO-carbamic acid tert.-butyl ester (10.1 g) in isopentylalcoho! (150 ml) is stirred 
at 1 20 ''C for 20 h. The reaction mixture is cooled to ambient temperature and the product 
is collected by suction filtration. Crystallization from isopropanol yields frans-[4-(4- 
phenylamino-quinazolin-2-ylamino)-cyclohexylmethyl]-carbamic acid fer^butyl ester 
hydrochloride as a colorless crystals melting at 161 - 163 °C; Rf(D1) 0.44. 

d) frans-4WAminomethvl'Cvclohexvlamino)-4-DhenylaminO'auina2ortne dihvdrochloride 
A suspension of frans-[4-(4-phenylamino-quina2olin-2-ylamino)-cyclohexylmethyl]-carbamic 
add rert-butyl ester hydrochloride (6.8 g) in chloroform (50 ml) is treated with a 4 N HCI 
solution in dioxane (20 ml) at 0 ^C. After completion, the reaction mixture is concentrated in 
vacuo and the residue is recrystallized from isopropanol to yield frans-4-(aminomethyl-cyclo- 
hexylamino)-4-phenylamino-quinazoline dihydrochloride as white crystals melting at 326 - 
330 ^C. The dihydrochloride salt is taken up in a saturated aqueous potassium carbonate 
solution and dichloromethane. After extraction with ethyl acetate, the combined phases are 
dried over sodium sulfate and concentrated to give f/an5-4-(amtnomethyl>cyctohexylamino)' 
4-phenyiamino-quinazoline as a light yellow oil. Rf(G1) 0.04. FAB-MS: (M+H)+ = 348. 

Example 91 : rran5-N'(44[4-(4-Chloro-Dhenvl)amino1-quinazolin-2-vlaminoV 

cvclohexvlmethvl)-fN.N-dimethviamino)-sulfonamide hydrochloride 

According to the procedure described in Example 90. frans-4-(aminomethyl-cyclohexyl- 

amino)-4-(4-chloro-phenyl)amino-quinazoline dihydrochloride (0.36 g), diisopropylethyl- 

amine (0.6 ml) and dimethylsulfamoyi chloride (0.2 ml) are reacted together to give /rans-N- 

(4-{[4-(4-chloro-phenyl)aminoJ-quinazolin-2-yiamino}-cyclohexylmethyl)-(N.N-di- 
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methylamino)-sulfonamide hydrochloride as a white powder melting at 206-21 2 *C: Rf(H1) 
0,44. ESI-MS: (M+H)+=489. 

In ar^logous manner as described hereinbefore following compound can be prepared: 

Example 92: frans-N-(4-fr4-f4-nuoro-Dhenvltemlnol-8-methoxv-Quinazol in-2-vlaminoV- 
qyciohexvlm6thyl)-fN.N-dimethvlamin Q^-sulfonamide hydrochloride 

167-169*^0: Rf{H1) 0.46. FAB-MS: (M+H)+=503. 

Example 93: /fan5^N-l4>(4-rCvclODroPVlmethvlaminoV Quinazolin-2-vlamino>- 
cyclohexvlmethyi^methanesulfona mide hydrochloride 

258-262 OC. Rf(D1)0.35. 

Example 94: frans>/4-f4-(4>Chloro-DhenylaminQVau ina2olin-2-vlaminol-cvciohexvimethvlV 
carfaamic add ter^butvl ester 

According to the procedure described in Example 78, 2-chloro-4.(4-chloro-phenyl)-amino- 
quinazoline (8.7 g). diisopropylethylamine (6 ml) and rrans-(4-amino-cyclohexytmethyl)- 
carbamic acid fert-butyl ester (8.4 g) are reacted together to give fra/?s-{4-[4-{4-chloro- 
phenylamino)-quinazolln-2-ylamino]-cyclohexylmethyl}-carbamic acid fe/t-butyl ester as 
white crystals melting at 235-238 "C. Rf(H1) 0.42, 

In analogous manner as described hereinbefore following compound can be prepared: 

Example 95: frans-M>[4>(CvclGDroDvlaminQ^8-metho xy-Guina20lin-2-vlamino]- 
cyclohexvlmethvlV-carbamic acid /e/t-butyl ester 

224-227 °C. Rf(H1) 0.46. 



Example 96: frans-M-f4-(4-ChlQro>DhenylaminoVQU inazQiin-2-vlamino1-cvclohexvlmethvl}- 
acetamide hydrochloride 
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A solution of (rans-(4-aminomethylH:yclohexyl)-4-(4-chloro-phenyl)Kjuina2oline-2,4^ 
dihydrochloride (0.955 g) and diisopropyiethylamine (1 ml) in 25 ml of dichloromethane is 
cooled to 0 and treated with acetic anhydride (0.28 ml). After stirring for 1 h at room 
temperature, the reaction mixture is diluted with aqueous potassium carbonate and 
extracted with dichloromethane. The combined extracts are dried and concentrated in 
vacuo. The residue is taken up in methanol and treated at 0 with a 4 N HCI in dioxane. 
Concentration in vacuo followed by crystallization from ethanol and acetonitrile yields frans- 
{4-(4-(4-chloro-phenylamino)-quinazolin-2-ylamino}-cyclohexylmethyl}-acetamlde 
hydrochloride as white crystals melting at 300-304 ^C. Rf(H1) 0.32. 

The starting material can be prepared, for example, as follows: 

frans-4-(Aminomethvl'CvclohexvlM«(4'Chloro-phenyl"auinazolin-2.4-diamine 
dihydrochloride 

According to the procedure described in Example 90b fra/75-{4-(4-(4-chloro-phenylamino)- 
quinazoline-2-ylamino]-cyclohexylmethyl}-carbamic acid /erf-butyl ester hydrochloride (2.44 
g) and 5N HCI solution in isopropanol (20 ml) are reacted together to give trans-(A' 
aminomethyl-cyclohexyl)-4-(4-chloro-phenylamino)-quina2oline-2,4-diamine dihydrochloride 
as an amorphous solid: Rf(H1) 0,14. ESI-MS: (M+H)+ = 382, 384. 

Example 97: frans-f4-f4-f4-Chloro>Dhenvlamino)-Quina2olin>2-vlamino1-cvclohexylmethylV 
benzamide hydrochloride 

According to the procedure described in Example 94 fra/?s-{4-aminomethyl-cyclohexyl)-4-(4- 
chloro-phenylamino)-quinazoline-2,4-diamine dihydrochloride (0.32 g). diisopropyi- 
ethylamine (0.26 g) and benzoic anhydride (0.26 g) are reacted together to give frans-{4-{4- 
(4-chloro-phenylamino)-quinazolin-2-ylamino]-cyclohexylmethyl}-benzamide hydrochloride 
as white crystals melting at 245-248 ^C. Rf(H1) 0.23, ESI-MS: (M+H)+ = 486. 488. 

Example 98: fran5-l4-f4-(4-Chloro-phenvlamino)''auinazolin-2-vlaminol-cvclohexvlmethvlV2- 
methoxv-benzamide hydrochloride 

According to the procedure described in Example 78. 2-chloro-4-(4-chloro-phenyl)-amino- 
quinazoline (0.725 g), diisopropyiethylamine (0.51 ml) and frans-(4-amino-cyclo- 
hexylmethyl)-2-methoxy-benzamide (0.656 g) are reacted together to give rrans-{4-(4-{4- 
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chloro-phenylamino)-quinazolin-2-ylamino]-cyclohexylmethyl}-2-methoxy-t^ 

hydrochloride as light yellow crystals melting at 242*245 ^C: Rf(H1) 0.43. ESI-MS: (M+H)+ = 

516,418. 

The starting material can be prepared, for example, as follows: 

a) fra/is-r-Aminomethvl'CVClohexvn'Cart)amic acid benzylester hydrochloride 
According to the procedure described in Example 90b, £ran5-[4-(tert-butoxycarbonyl- 
aminomethyO-cyclohexyO-carbamic acid benzylester (49 g) and 4N HCI solution in dioxane 
(20 ml) are reacted together to give frans-(-aminomethyl-cyclohexyl)-carbamic acid 
benzylester hydrochloride as white crystals melting at 194-197 ^C: Rf(G1) 0.10. 

b) M-ff2-Methoxy'benzovlamino)-methvn-cvclohexviVcarbamic acid benzylester 
According to the procedure described in Example 93, frans-(-aminomethyl-cyclohexyl)- 
carbamic acid benzylester hydrochloride (6.0 g), diisopropylethyiamine (6.5 ml) and 2- 
methoxy-benzoylchloride (2.7 ml) are reacted together to give {4-[(2-methoxy- 
benzoylamino)-methyl]-cyctohexyl}-carbamic acid benzylester as white crystals melting at 
150-152 OC: Rf(A7) 0.30. 

c) fran5-4-(Amino-cvclohexvlmethvn'2-methQxv-ben2amide 

A suspension of {4-[(2-methoxy-benzoylamino)-methyl]-cyclohexyl}-carbamic acid 
benzylester (5.75 g) and 10% Pd/C (0.5 g) in methanol (300 ml) is hydrogenated under 
atmospheric pressure at room temperature for 6 h. The catalyst is filtered off over Celite 
and the filtrate is concentrated in vacuo to give frans-4-(amino-cyclohexylmethyl)-2- 
methoxy-benzamide as white crystals melting at 59-61 ^C: Rf(Gl) 0.06. 

In analogous manner as described hereinbefore following compound can be prepared: 

Example 99: N-frans44-[4-(Cvclopropvlmethvlamino)-quinazolin-2"Vlamino)- 
cyclohexvlmethyi>-2-methoxV'benzamide hydrochloride 



182-184 OC. Rf(H1) 0.41. ESI-MS: (M+H)+ = 460. 
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Example 100: frans-4-f4-ChlorO'Dhenvlamino)"2"(4-methvlaminomethvl>cvclohexvl)- 
QUinazoline-2.4-diamine 

To a suspension of lithium aluminum hydride {2.5 g) in THF is added under an inert 
atmosphere of nitrogen a solution of frans-{4-(4-(4-chloro-phenylamino)-quina2olin-2- 
ylamino]-cyclohexylmethyl}-cart)amic acid fe/t-butyl ester (2.41 g) in THF (60 ml) t>elow 10 
**C. The mixture is heated at reflux for 5 h. After cooling to 0 a mixture of THF and 
water is added followed by aqueous 4N NaOH solution and water. The resulting 
suspension is stirred for 1 h at room temperature. After the addition of magnesium sulfate 
and Celite the inorganic salts are removed by filtration. The filtrate is concentrated and the 
crude product is purified by chromatography (silica gel, B2-B5) to give frans-4-(4-chloro- 
phenylamino)-2-(4-methylaminomethyl-cyclohexyl)-quina20line-2,4-diamine as an 
amorphous solid: Rf(D2) 0.36, ESI-MS: (M+H)+ = 396, 398. 

Example 101: frans-M-l4-(4'Chloro-phenvlamino)'quinazolin*2'Vlamino1-cvclohexvlmethvl}- 
N-methvl-acetamide 

According to the procedure described in Example 96. frans-4-(4-chIoro-phenylamino)-2-(4' 
methylaminomethyl-cyclohexyl)-quinazoline-2,4-diamine (0.2 g). diisopropylethylamine (0.12 
g) and acetic anhydride (0.06 g) are reacted together to yield frans-{4-[4-(4-chloro- 
phenylamino)-quinazolin-2-ylamino]'Cyclohexylmethyl}-N-methyl-acetamide as an 
amorphous solid: Rf(D1) 0.43, ESI-MS: (M+H)+ = 438. 440. 

In analogous manner as described hereinbefore following compound can be prepared: 

Example 102: frans-{4-r4"(4-ChiQrQ-phenvlamino)-auinazolin-2'Vlamino]-cyclohexvlmethvlV 
N-methvl'benzamide 

157-160 **C. Rf(H1) 0.46. ESI-MS: (M+H)+ = 500, 502. 



Example 103: fr9ns-2'Methoxy-f4-f4-Dhenvlamino-quinazolin-2-vlamino^cvclohexvlmethvn- 
acetamide 
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According to the procedure described in Example 78, 2-chloro-4-(4-chloro-phenyl)-amino- 
quinazoline (2.6 g) and frans-(4-amino-cyclohexylmethyl)-2-metho)cy-acetamide (2 g) are 
reacted together to give f/ans-2-methoxy-[4-(4-phenylamino-quinazolin-2-ylamino)- 
cydohexylmethyq-acetamide as white crystals melting at 204-210 ^'C: Rf(H1) 0.46, ESI-MS: 
{M+H)+ = 420. 

The starting material can t>e prepared, for example, as follows: 

a) f/ans-M-r(2-Methoxv-acetvlamino^methvr|-cyclohexyl>-carbamic acid benzylester 
According to the procedure described in Example 98b, franS'(-aminomethyt-cyclohexyl)- 
carbamic acid benzylester hydrochloride (Example 98a) (8.0 g), diisopropylethyiamine (12 
ml) and methoxy-acetylchloride (2.7 ml) are reacted together to give frans-{4-[(2-methoxy- 
acetylamino)-methyf]-cyclohexyl}-carbamic acid benzylester as white crystals melting at 
167-169 OC: Rf{H1) 0.45, ESI-MS: (M+H)+ = 335. 

b) ffans-(4-amino-cvclohexvlmethvn'2'methoxv-acetamide 

According to the procedure described in Example 98c. fra/7S-{4-[(2-methoxy-acetylamino)- 
methyl]-cyclohexyl}-carbamic acid benzylester (5.75 g) and 10% Pd/C (0.5 g) are 
hydrogenated to give frans-(4-amino-cyclohexylmethyl)-2-methoxy-acetamide as a light 
yeltow waxy solid: Rf(D2) 0.31. ESI-MS: (M+H)+ = 201. 

in analogous manner as described hereinbefore following compounds can be prepared: 

Example 104: fra/?5-2-Methoxv'f4-(8-methoxv-4-phenvlamino-quinazolin-2"Viamino)' 
cyclohexvlmethvll-acetamide hydrochloride 



149-152 ^C, Rf (HI) 0.41. 
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Example 105: ffan5>r4'f8-methoxV'4-Dhenvtamrno-quinazolin-2-vlamino)-cvclohexvtm 
carbamic acid teft-butyl ester hydrochloride 

207-210 "C, Rf{D2) 0.34. FAB-MS: (M+H)+ = 478. 

Example 106: frans^f4-f8-methoxv-4>phenvlamino-Quina2Qlin-2-vlamino^cvclohexvlmethyl)- 
methanesulfonamide hydrochloride 

177-182 "C. FAB-MS: (M+H)+ = 456. 

Example 107: fran5-f4-(B-methoxv-4-phenylamino-auinazolin-2-ylamino)-cyclohexylmethyl]- 
fN.N-dimethylamino)-sulfonamide hydrochloride 

258-261 *^C, Rf(H1) 0,42. FAB-MS: (M+H)"^ = 485. 

Example 108: fran5-4-fCyclopropvlmethyn-2-(4-piperidin-1-ylmethvl-cvclohexyl)- 
quinazoline-2.4-diamine dihydrochloride 
Rf(D2) 0.13. 

Example 109: frans-4-(4-Chloro-phenyn-2-(4-DiDeridin-1-vlmethvl-cvclohexvlVquinazoline- 
2.4-diamine dihydrochloride 

Rf(D2) 0.12. 

Example 110: 4-(3-Chioro-phenvn-2-cyclohexyl-autna2oline-2.4-diamine hvdrochioride 
According to the procedure described in Example 78. 2-chloro-4-(3-chloro-phenyl)-amino- 
quinazoline (0.435 g) and cyclohexylamine (0.17 ) are reacted together to give 4-(3<chloro- 
phenyl)-2-cyclohexyt-quina2:oiine-2.4-diamine hydrochloride as a white powder melting at 
237-240*0: Rf(H1) 0.56. 

In analogous manner as descrit>ed hereinbefore following compounds can be prepared: 
Example 111: 2-fN-Methvl-cvclohexytamino)-4-phenytamino-quina20line hydrochloride 
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M.p. 269 - 270 -C. 

Example 112: 2-rN-Methvl-cvclohexvlaminoV8-hvdroxv-4-DhenvlaminO'QuinazQlinB 
hydrochloride 

Rf(A1)0.82. 

Example 113: 2-(N-Methvl-cyclohexvlaminoV8-methoxv-4-Dhenylamino-quinazoline 
hydrochloride 

Rf(A1)0.46. 

Example 11 4: 2>(N'Methvl-cyclohexvlamino>-8-(methoxvcarbonvl'methoxv^4-phenvlamino- 
qmnazoline hydrochloride 

M.p. 192-193^0. 

Example 115: 2-(N-Methvl-cvclohexvlamino)-8-[(2-hydroxv-ethoxv)l-4-Dhenvlamino- 
quinazoline hydrochloride 

M.p. 232 - 234 *^C. 

Example 116: 2-(N>Methvl-cvclohexvlamino)-8-hvdroxv-4>(4-fluorQ'Phenvlamino)- 
Quinazoline hydrochloride 

M.p. 285 - 286 '^C. 

Example 1 1 7: 2-fN-Ethvl-cyclohexvtamlno)*8-hydroxv-4-(4-chloro-phenylamino)*Quinazoline 
hydrochloride 

Rf(A1)0.91. 

Example 118: fran5-2-f4-Ben2ovloxv'Cvclohexylamino)-4-Dhenylamino-auinazoline 
hydrochloride 
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M.p. 238 - 239 ''C. 

Example 1 1 9: frans-2'r4>Aceto)cv-cvclohexvlamirK)^4'f4-methoxv>Dhenvlamino)^ 
hydrochloride 



M.p. 168-169 X. 

Example 120: Nf2)-ffrans-4-Dimethvlamino-cyclohexvlmethvn-Nf4)'methvl-6-j>tolyl- 
Quinazoline'2.4-diamlne 

According to the procedure described in Example 78, lrans-(4-aminomethyl-cyclohexyl)- 
dimethyl-amine bis(trifluoroacetic acid) (0.556 g), (2-chloro-6-p-tolyl-quinazolin-4-yl}-methyl- 
amine (0.286 g) and ethyldiisopropyiamine (0.36 ml) are reacted together to give N(2)- 
(frans-4*dimethylamlno-cyclohexylmethyO-N(4)-methyi*6-p-tolyl-quinazoline-2,4-diamin 
a foam melting at 97-103 **C. Rf(C3) 0.15; ESI-MS: (M+H)+=404. 

The starting material can be prepared, for example, as follows: 

a) 4-Amino-4'-methyl-biphenvl-3-carboxvlicacid 

A solution of cesium carbonate (1 27.3 g) in degassed water (145 ml) is added to a 
suspension of 2-amino-5-bromo-ben20ic add (60 g) In toluene (1000 ml) at room 
. temperature under an inert atmosphere of argon. p-Tolylboronic acid (49.1 g) and 
tetrakis(triphenylphosphine)palladium(0) (4.5 g) are added and the mixture is heated at 
reflux for 18 h. Water is added (500 ml) to the cooled reaction mixture and the organic 
phase is extracted with water. The combined aqueous phases are treated with activated 
charcoal and filtered through Celite. The filtrate is acidified with 4N HCI and the resulting 
suspension is extracted with ethyl acetate. The combined organic extracts are washed with 
brine, dried over magnesium sulfate, treated with activated charcoal, filtered, and 
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concentrated to ca. 400 ml. The resulting crystals are filtered and dried to give 4-amino-4*- 
methyl-biphenyl-3-cartx>xylic add. Rf(B2) 0.62. 

b) 6-p-Tolvl'Quinazoline'2.4'diol 

According to the procedure described in Example 127a. 4-amino-4'-methyl-biphenyl-3- 
carboxylic acid (36.4 g) Is converted into 6-p-tolyl-quinazoline-2,4-dioL Rf(B2) 0.70; ESI- 
MS: (M+H)+=253. 

c) 2.4-Dichloro-6-p-tolvl'auinazoline 

According to the procedure described in Example 127b, 6-p-tolyl-quinazoline-2,4-diol (37.8 
g) is converted into 2,4-dichloro-6-p-tolyl-quina2oline melting at 122-124 °C. Rf(A1 1) 0.27. 

d) (2-Chioro-6-p-tolvl-quinazolin'4-vl>-methvl-amine 

According to the procedure described in Example 40a, 2,4-dichloro-6-p-tolyl-quinazoline 
(9,1 g) and methylamine (10 ml) in ethanol (100 ml) are reacted together to give (2-chloro-6- 
p-tolyl-quina2olin-4-yl)-methyl-amine as white crystals melting at 277-278 °C. Rf(B2) 0.22; 
ESI-MS: (M+H)+=284.286. 

e) frans-(4-Dimethvlamino-cvclohexvlmethvl)-carbamic acid ferf butvl ester 

A mixture of frans-(4-amino-cyclohexylmethyl)-carbamic acid ferf-butyl ester (Example 90b) 
(1 .06 g). 36.5% aqueous formaldehyde (0.8 ml) and 10% Pd/C (200 mg) in methanol (25 
ml) and water (5 ml) is hydrogenated under 1 atmosphere of hydrogen. After 4 h, the 
catalyst is filtered off and the filtrate concentrated to give frans-(4-dimethylamino- 
cycloh6xylmethyl)-carbamic acid (e/tbutyl ester as a pale yellow oil which solidified on 
standing, Flf(DI) 0.23; ESI-MS: (M+H)=257. 

f) //ans-(4-Aminomethvl'Cvclohexvl)-dimethvl-amine bisftrifluoroacetic acid^ 

Reaction of frans- (4-dimethylamino-cyclohexylmethyl)-carbamic acid fert-butyl ester (1 .1 1 g) 
and trifluoroacetic acid (5 ml) gives the frans-(4-aminomethyl-cyclohexyl)-dimethyl-amine 
bis(trifluoroacetic acid) salt, which is used without further purification. 

Example 121: 1-ffran5-4-f(4-Methvlamino-6-p-toivl-auinazolin-2vlamino)-methvl)-cvclo- 
hexvl>-pentan-1 -ol 
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According to the proceduredescribed in Example 78. 1-(frans-4-aminomethyl-cyclohexyl)- 
pentan-1-ol (0.199 g) and {2-chloro-6-p-tolyl-quinazolin-4-yl)-methyl-amine (0.284 g) are 
reacted together to give 1-{frans-4-((4-methylamino-6-/>tolyl-quinazolin-2ylamino)-methyl]- 
cyclohexyl}-pentan-1-ol as a foam: Rf(C5) 0.43; ESI-MS: (M+H)+=447. 

The starting materials can be prepared, for example, as follows: 

a) frans-f4"Formvl-cvclohexvlmethvl)-carbamic acid ferf-butvl ester 

A mixture of "wet" dichloromethane (100 ml, containing 0.41 ml of water) is added over 20 
min to a suspension of frans- (4-hydroxymethyl-cyclohexylmethyl)-carbamic acid fe/t-butyl 
ester (5 g) (Example 1 la) and 1,1.1-triacetoxy-1,1-dihydro-1.2-ben2iodoxol-3(1H)-one 
(Dess-Martin periodinane) (13.1 g) in dichloromethane (50 ml) at room temperature. After 
15 min. the reaction mixture is diluted with diethylether, washed with 1 :1 10% aqueous 
sodium thiosuifate/saturated aqueous sodium bicarbonate, water and brine, dried over 
sodium sulfate and concentrated to give trans-(4-formyl-cyclohexylmethyl)-carbamic acid 
/erf-butyl ester as a light yellow oil which is used without further purification. Rf(A1) 0.57. 

b) (trans-4-(1'Hvdroxv-pentvn'CVClohexvlmethvll-carbamic acid tert-buM ester 

A solution of frans-(4-formyl-cyclohexylmethyl)-carbamic acid ferfbutyl ester (4.95 g) in THF 
(40 ml) is added dropwise to a 0.7M solution of butylmagnesium chloride in THF (60 ml) at - 
78 **C. Additional THF (70 ml) is added to aid stirring. After 1 h, the reaction mixture is 
quenched with saturated aqueous ammonium chloride, diluted with water and extracted with 
ethyl acetate. The combined organic phases are dried over magnesium sulfate and 
concentrated. Chromatography on silica gel (A4 then A1) yields (fra/?s-4-(1-hydroxy-pentyl)- 
cyclohexylmethyl]-carbamic acid /e/t-butyl ester as a white solid. Rf(A1 ) 0.60; ESI-MS: 
(M+H)+=300. 

c) 1 '(/rans-4'Aminomethvl-cvctohexvl^Dentan-1 -ol 
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Reaction of (frans-4-(1-hydroxy-pentyl)-cyclohexylmethyl]-carbamlc acid /e/t-butyl ester 
(3.02 g) and trifiuoroacetic acid (25 ml) according to the procedure described in Example 
120f gives the crude trifiuoroacetic acid salt. The residue is dissolved in dichloromethane 
and washed with 1 N NaOH. The aqueous phase is saturated with sodium chloride and 
extracted with dichloromethane. The combined organic phases are washed with brine, dried 
over magnesium sulfate and concentrated to give 1-(frans-4-aminomethyl-cyclohexyl)- 
pentan-1-ol. which is used without further purification. Rf(C5) 0.21; ESI-MS: (M+H)+=200. 

Example 1 22: 1 fran5>4*f (4-Methylamino*6-0-tolyl-autnazolin-2viamino^methvn'Cyclo- 
hexvl)'Pentan-1 -one 



A mixture of "wet** dichloromethane (1 .1 1 ml containing 0.003 ml of water) is added to a 
suspension of 1 -{fran5-4-((4-methylamino-6-p-tolyl-quina2olin-2ylamino)-methyl]-cyclohexyl}- 
pentan-1-ol (0.072 g) and 1,1,1-triacetoxy-1.1-dihydro-1,2-ben2iodoxol-3(1H)-one (Dess- 
Martin periodinane) (0.103 g) in dichloromethane (0.5 ml) at room temperature. After 2 h, 
an additional amount of Dess-Martin periodinane (0.068 g) in dichloromethane (1.5 ml) is 
added. After 5 h, the reaction mixture is diluted with dichloromethane, washed with 1 :1 
10% aqueous sodium thiosulfate/saturated aqueous sodium bicarbonate, water and brine, 
dried over sodium sulfate and concentrated. Chromatography on silica gel (B1 then CIO) 
yields 1-{frans-4-{(4-methylamino-6-p-tolyl-quinazolin-2ylamino)-methyll-cyclohexyl}-pentan- 
1-one as a solid melting at 193-198 ^'C. Rf(C5) 0.44; ESI-MS: (M+H)+=445. 

In analogous manner as described hereinbefore following compound can be prepared: 

Example 123: {rrans-4-ff4-Methvlamino-6-p-tolyl-Quina20lin-2vlamino)-methvn-cvclohexvl>- 
ohenvl-methanol 




o 



Rf(ClO) 0.34; ESI-MS: (M+H)+=467. 
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Example 124: 1-ffran5>44(4-Methvlamino-6-p-tolyl-quinazolin>2vlamino^methyl]- 
cvclohexvlV2-Dhenvl-ethanone 




N 



A, 



no 



Rf(CIO) 0.39; ESI-MS: (M+H)+=479. 

Example 125: N(2^(frans-4-Ethanesulfonylmethvl-cvclohexvlmethvl)-N(4)-methvl-6-r)-tolyl- 
auinazoline-2.4-diamine 

3-Chloroperoxybenzoic acid (0.188 g. ca, 55%) is added to a solution of N(2)-(f/a/)S-4-ethyl- 
sulfanylmethyl-cyclohexylmethyl)-N4-methyl-6-p-tolyl-quinazoline-2,4-diamine (0.1 g) in 
dichloromethane (4 ml) at -78 **C. After 1 h, the mixture is warmed to room temperature and 
stirred an additional 2 h. The reaction mixture is diluted with dichloromethane and washed 
with IN NaOH and brine and the organic phase is dried over sodium sulfate and 
concentrated. Chromatography on silica gel (C8) yields N(2)-(/rans-4-ethanesulfonylmethyl- 
cyclohexylmethyl)-N(4)-methyl-6-p-tolyl-quinazoline-2,4-diamine as a solid melting at 99-103 
^C. Rf(C8) 0.37: ESI-MS: (M+H)+=467. 

The starting material can be prepared, for example, as follows: 

a) Toiuene-4-sulfonic acid 4-fran5-(fert-butoxvcarbonvlamino-methvlVcyclohexvlmethvi ester 
A solution of p-toluenesulfonyl chloride (20.6 g) in pyridine (50 ml) is added to a solution of 
fra/?s-(4-hydroxymethyl-cyclohexylmethyl)-carbamic acid fe/t-butyl ester (Example 11a) (20 
g) in pyridine (1 60 ml) at 0 ''C, and the reaction mixture is allowed to warm to room 
temperature. 4A molecular sieves are added after 22 h and the reaction is stin-ed a further 
5 h. The mixture is filtered, concentrated and the residue is then partitioned between ethyl 
acetate and water. The organic phase is washed with water, 10% aqueous citric acid and 
brine, dried over magnesium sulfate arKi concentrated. Chromatography on silica gel (A9 
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then A10) yields toluene-4-sulfonic acid 4-fraf7S-(terf-butoxycarbonylamino-methyl)- 
cyclohexylmethyl ester as a white solid. Rf(A1) 0.74. 

b) (frans-4-Ethvlsulfanvtmethvl-cvclohexvlmethvO-carbamic acid te/»biitvl ester 
A solution of toluene-4-sulfonic acid 4-fra/7S-{ferfbutoxycarbonylamino-methyl)- 
cyclohexylmethyl ester (1 0 g) in N,N-dimethylformamide (70 ml) is added to a suspension of 
ethanethiol sodium salt {4,68 g) in N,N-dimethylformamide (80 ml) at room temperature, and 
the reaction mixture is then heated to 50 **C« After 5 h. the reaction is concentrated and the 
residue is partitioned between ethyl acetate and water. The aqueous phase is re-extracted 
with ethyl acetate and the combined organic phases are washed with brine, dried over 
magnesium sulfate and concentrated. Chromatography on silica ge! (A5) yields (frans-4- 
ethylsulfanylmethyl-cyclohexylmethyl)-carbamic acid fe/t-butyl ester as a solid, Rf(A4) 0.70; 
ESI-MS: (M+H)+=288. 

c) (fran5-4-Ethvlsulfanylmethvl-cvclohexvl)-methviamine trifluoroacetlc acid 
Trifluoroacetic acid (15 ml) is added dropwise to a solution of (fran5-4-ethylsulfanylmethyl- 
cyclohexylmethyl)-carbamic acid /erfbutyl ester (1 .51 g) in dichloromethane (30 ml) at 0 ^C. 
The reaction mixture is worked up after 4.5 h by concentrating to give {trans-A- 
ethylsulfanylmethyl-cyclohexyl)-methylamine trifluoroacetic acid which is used without 
further purification. Rf(C5) 0.42; ESI-MS: (M+H)+=188. 

d) Nf2)-(frans-4-Ethvlsulfanvlmethvl-cvclohexvlmethvl)-N(4)-methvl-6-x)-tolyl-quinazoline-2.4- 
diamine 



According to the procedure described in Example 78, (frans-4-ethylsulfanylmethyl- 
cyclohexyO-methylamine trifluoroacetic acid (0.433 g), (2-chloro-6-p-tolyl-quinazolin-4-yl)- 
methyl-amine (0.285 g) and ethyldiisopropylamine (0.18 ml) are reacted together to give 
N(2)-(rrans-4-ethyisulfanylmethyl-cyclohexylmethyl)-N(4)-methyl-6-p-tolyl-quinazoline-2.4- 
diamine as a foam: Rf(C8) 0.46; ESI-MS: (M+H)+=435. 
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Example126: N(2)-(frans-4-Benzenesutfonvlmethvl-cvclohexv1methvl^-Nf4)-methyi*6-p- 
toivl-Quinazoline-2.4<liamine 



According to the proceduredescribed in Example 124. N(2)-{frans-4-phenylsulfanylmethyl- 
cyclohexylmethyl)-N4-methyl-6-p-tolyl-quina2oline-2,4-diamine (0.1 g) and 3-Chloro- 
peroxybenzoic acid (0.164 g. ca. 55%) are reacted together to give N(2)-(frans-4- 

benzenesulfonylmethyl-cydohexylmethyl)-N(4)-methyl-6-/>tolyl-quinazoline-2,4-diamine^ 
Rf(C1) 0.16; ESI-MS: (M+H)+=515. 

The starting material can be prepared, for example, as follows: 

a) (fran5-4-Phenvlsutfanvlmethvi'CvclohexvlmethvrlVcarbamic acid ferf-butvl ester 
Reaction of toluene-4-sulfonic acid 4-frans-(ferf-batoxycarbonylamino-methyl)- 
cyclohexylmethyl ester (10 g) and thiophenol sodium salt (7.2 g) followed by 
chromatography (silica gel. BIO then 89) yields (frans-4-phenylsulfanylmethyl- 
cyclohexylmethyl)-carbamic acid /erf-butyl ester as a solid, Rf(A4) 0.66; ESI-MS: 
(M+H)+=336, 

b) (fra/7s-4-Phenvlsulfanvlmethvl-cvclohexvl)-methvlamine trifluoroacetic acid 

Reaction of (fran5-4-phenylsulfanylmethyl-cyclohexylmethyl)-carbamic acid /erfbutyl ester 
(1.52 g) and trifluoroacetic acid (30 ml) gives the (/rans-4-phenyisulfanylmethyl-cyclohexyl)- 
methylamine trifluoroacetic acid salt, which is used without further purification. Rf(C5) 0.40; 
ESI-MS: (M+H)+=236. 




CGP 78760 



RM01468/1 



820 nM 
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c) N(4)-Methvl-Nf2)-ffranS"4-phenvlsulfan>rfmeth\^-cvclohexvlmethvlV 
2.4-diamine 

According to the procedure described in Example 78, (frans-4-phenyisutfanylmethyl- 
cycloliexyl)-nnethylamine trifiuoroacetic acid (0.351 g), (2-chloro-6-p-tolyt-quinazolin-4-yl)- 
methyl-amine (0.284 g) and ethyldiisopropylamlne (0.18 ml) are reacted together to give 
N(4)-methyl-N(2)-(frans-4-phenylsulfanylmethyl-cyclohexylmethyl)-6-p-tolyl-quina20line-2,4- 
diamine as a foam: Rf(B2) 0.42; ESI-MS: (M+H)+=483. 

Example 127: 1'fffa/?5-4-ff4'f3-Diethvlamino-Dropylamino)-6.8-dimethvl-quina2oiin' 
2ylaminol-methvi>-cvclohexv»-pentan-1-ol 

According to the proceduredescribed in Example 56, 1-(frar75-4'aminomethyl'Cydohexyl)- 
pentan-l-ol (0.239 g), N-(2-chloro-6,8-dimethyl-quinazolin-4-yl)-N'.N'-diethyl-propane-1,3- 
diamine (0.357 g) and ethyldiisopropylamine (0.53 ml) are reacted together to give 1-(frans- 
4-{I4-(3-diethylamino-propylamino)-6,8-dimethyl-quinazolin-2ylaminol-methyl}-cyclohexyl)- 
pentan-1-ol: Rf(C9) 0.67; ESI-MS: (M+H)+=484. 

The starting material can be prepared, for example, as follows: 

a) 6.8-Dimethvl-Quina20iine-2.4'diol 

To a suspension of 3,5-dimethylanthranilic acid (49.86 g) in dioxane (400 ml) is added 
acetic acid {18.7 ml) and water (300 ml) at 10 °C. A solution of potassium isocyanate 
(26.66 g) in water (50 ml) is added dropwise over 15 min, and the reaction mixture is stirred 
at room temperature for 4.5 h. NaOH pellets (160,9 g) are added all at once and the 
suspension is heated to reflux for 1 .5 h. The reaction mixture is acidified by the dropwise 
addition of concentrated aqueous HCI and filtered. The solid is washed with water, 
triturated with acetone and methyl re/1-butyl ether, and then dried under vacuum to give 6.8- 
dimethyl-quinazoline-2,4-diol as an amorphous solid. Rf(A4) 0.09; ESI-MS: (M-H)-=189, 

b) 2.4-Dichloro-6.8-dimethvl-auinazoline 

To a mixture of phosphorus oxychloride (115 ml) and phosphorus pentachloride (23 g) are 
added 6,8-dimethyl-quinazoline-2,4-diol (25 g) at room temperature. The resulting 
suspension is heated under reflux for 14 h, cooled to room temperature, diluted with toluene 
(700 ml) and then poured into water. The mixture is stirred for 20 min, filtered and then the 
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liquid phases are separated. The organic phase is washed with water , 1 N aqueous sodium 
carbonate and brine, dried over magnesium sulfate and concentrated in vacuo to give 2,4- 
dichloro-6.8-dimethyl-quinazoline as a solid melting at 140-143 *C. Rf(A4) 0.72. 

c) N-(2'Chioro-6.8-dimethvl-auina2olin'4-vn-N'.N'-diethvi-proDane-1.3>diamine 
hydrochloride 

The reaction of 2,4-dichloro-6,8-dimethyl-quina2oline {2.79 g) and 3-diethylamino- 
propylamine according to the procedure described in Example 56a gives N-(2-chloro-6,8- 
dimethyI"qurnazolin-4-yl)-N',N'-diethyl-propane-1 .3-diamine hydrochloride as a solid melting 
at 159-161 '^C. Rf(C8) 0.30; ESI-MS: (M+H)+=321 , 323. 

Example 128: l-(fAan5-44f4'(3-Diethvlamino-propvlamino^6.8-dimethyl-quinazolin- 
2vlaminol-methvlVcvclohexvl)-pentan-1-one 

According to the proceduredescribed in Example 122. 1-(frans-4-{[4-(3-diethylamino- 
propylamino)-6,8-dimethyl-quina20lin-2ylamino]-methyl>-cyclohexyl)-pentan-1 -ol (0.094 g) 
and 1.1,1-triacetoxy-1,1-dihydro-1.2-benziodoxoI-3(1H)-one (0.201 g) are reacted together 
to give 1 -(/rans-4-{[4-(3-diethylamino-propylamino)-6,8-dimethyl-quinazolin-2ylamino]- 
methyl}-cyclohexyl)-pentan-1-one: Rf(C5) 0.27; ESI-MS: (M+H)+=482. 

Example 129: 1-(fran5-4'/f4-(3-Diethvlamino-propylamino)-6.8-dimethvl-Quina2olin- 
2vlamino1-methy!Kcvclohexvl)-2-phenvl'ethanone 

Rf(CIO) 0.31; ESI-MS: (M+H)+=516. 

In analogous manner as described hereinbefore following compound can be prepared: 

Example 130: (fran5-4-fl4-(3-Diethvlamino-DroDviaminoV6.8-dimethvl-ouina2olin-2vlamino)- 
methvl>-cvclohexvl)-phenvl-methanone 

Rf(ClO) 0.35; ESI-MS: (M+H)+=502. 

Example 131: 

Tablets , each containing 50 mg of active ingredient, for example, 2-cyclohexylamino-4- 
phenylamino-quinazoline hydrochloride, can be prepared as follows: 
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Composition (lor 10,000 tablets) 

Active ingredient 
Lactose 
Potato starch 
Gelatin 
Talc 

Magnesium stearate 
Silica (highly disperse) 
Ethanol 

The active ingredient is mixed with the lactose and 292 g of potato starch, and the mixture 
is moistened using an alcoholic solution of the gelatin and granulated by means of a sieve. 
After drying, the remainder of the potato starch, the talc, the magnesium stearate and the 
highly disperse silica are admixed and the mixture is compressed to give tablets of weight 
145.0 mg each and active ingredient content 50.0 mg which, if desired, can be provided 
with brealting notches for finer adjustment of the dose. 

Example 132: Coated tablets , each containing 100 mg of active ingredient, for example, 2- 
cyclohexylamino-4-phenylamino-quinazoline hydrochloride, can be prepared as follows: 

Composition (for 1 000 tablets): 



Active ingredient lOO OO 9 

Lactose 10000 9 

Com starch 70.00 g 

Talc 8.50 g 

Calcium stearate ^ -50 g 

Hydroxypropyimethylcellulose 2.36 g 

Shellac 0.64 g 
Water q.s. 
Dichloromettiane 



500.0 g 
500.0 g 
352.0 g 
8.0 g 
60.0 g 
10.0 g 
20.0 g 
q.s. 
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The active ingredient, the lactose and 40 g of the corn starch are mixed and moistened and 
granulated with a paste prepared from 15 g of com starch and water (with warming). The 
granules are dried, and the remainder of the corn starch, the tatc and the calcium stearate 
are added and mixed v\rith the granules. The mixture is compressed to give tablets (weight: 
280 mg) and these are coated with a solution of the hydroxypropylmethylcellulose and the 
shellac in dichloromethane (final weight of the coated tablet: 283 mg). 

Example 133: Tablets and coated tablets containing another compound of the formula (I) or 
a pharmaceutically acceptable salt of a compound of the formula (I), for example as in one 
of Examples 1 to 130, can also be prepared in an analogous manner to that described in 
Examples 131 and 132. 
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SEQUENCE USTING 



(1) INFORMATION FOR SEQ ID NO:1: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 1501 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: cDNA 

(iii) HYPOTHETICAL: NO 

(iv) ANTI-SENSE: NO 



(ix) FEATURE: 

(A) NAME/KEY: CDS 

(B) LOCATION: 61 ..1432 



(xi) SEQUENCE DESCRIPTION: SEQ ID N0:1: 

TTAGTTTTGT TCTGAGAACG TTAGAGTTAT AGTACCGTGC GATCGTTCTT 
CAAGCTGCTA 60 

ATG GAC GTC CTC TTC TTC C AC CAG GAT TCT AGT ATG GAG TTT AAG CTT 1 08 
Met Asp Val Leu Phe Phe His Gin Asp Ser Ser Met Glu Phe Lys Leu 
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15 10 15 

GAG GAG CAT TTT AAC AAG ACA TTT GTC ACA GAG AAC AAT ACA GCT GCT 1 56 
Glu Glu His Phe Asn Lys Thr Phe Vai Thr Glu Asn Asn Thr Ala Ala 
20 25 30 

GCT CGG AAT GCA GCC TTC CCT GCC TGG GAG GAC TAG AGA GGC AGC GTA 
204 

Ala Arg Asn Ala Ala Phe Pro Ala Trp Glu Asp Tyr Arg Gly Ser Val 
35 40 45 

GAC GAT TTA CAA TAG TTT CTG ATT GGG CTC TAT ACA TTC GTA AGT CTT 252 
Asp Asp Leu Gin Tyr Phe Leu lie Gly Leu Tyr Thr Phe Val Ser Leu 
50 55 60 

CTT GGC TTT ATG GGC AAT CTA CTT ATT TTA ATG GCT GTT ATG AAA AAG 300 
Leu Gly Phe Met Gly Asn Leu Leu lie Leu Met Ala Val Met Lys Lys 
65 70 75 80 

CGC AAT CAG AAG ACT ACA GTG AAC TTT CTC ATA GGC AAC CTG GCC TTC 
348 

Arg Asn Gin Lys Thr Thr Val Asn Phe Leu He Gly Asn Leu Ala Phe 
85 90 95 

TCC GAC ATC TTG GTC GTC CTG TTT TGC TCC CCT TTC ACC CTG ACC TCT 396 
Ser Asp lie Leu Val Val Leu Phe Cys Ser Pro Phe Thr Leu Thr Ser 
100 105 110 

GTC TTG TTG GAT CAG TGG ATG TTT GGC AAA GCC ATG TGC CAT ATC ATG 444 
Val Leu Leu Asp Gin Trp Met Phe Gly Lys Ala Met Cys His lie Met 
115 120 125 

CCG TTC CTT CAA TGT GTG TCA GTT CTG GTT TCA ACT CTG ATT TTA ATA 492 
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Pro Phe Leu Gin Cys Val Ser Val Leu Val Ser Thr Leu lie Leu lie 
130 135 140 

TCA ATT GCC ATT GTC AGG TAT CAT ATG ATA AAG CAC CCT ATT TCT AAC 540 
Ser lie Ala lie Val Arg Tyr His Met He Lys His Pro lie Ser Asn 
145 150 155 160 

AAT TTA ACG GCA AAC CAT GGC TAG TTC CTG ATA GCT ACT GTC TQG ACA 588 
Asn Leu Thr Ala Asn His Qly Tyr Phe Leu lie Ala Thr Val Trp Thr 
165 170 175 

CTG GGC mr GCC ATC TGT TCT CCC CTC CCA GTG TTT CAC AGT CTT GTG 636 
Leu Gly Phe Ala lie Cys Ser Pro Leu Pro Val Phe His Ser Leu Val 
180 185 190 

GAA CTT AAG GAG ACC TTT GGC TCA GCA CTG CTG AGT AGC AAA TAT CTC 
684 

Glu Leu Lys Glu Thr Phe Gly Ser Ala Leu Leu Ser Ser Lys Tyr Leu 
195 200 205 

TGT GTT GAG TCA TGG CCC TCT GAT TCA TAC AGA ATT GCT TTC ACA ATC 732 
Cys Val Glu Ser Trp Pro Ser Asp Ser Tyr Arg lie Ala Phe Thr He 
210 215 220 

TCT TTA TTG OTA GTG CAG TAT ATC CTG CCT CTA GTA TGT TTA ACG GTA 780 
Ser Leu Leu Leu Val Gin Tyr lie Leu Pro Leu Val Cys Leu Thr Val 
225 230 235 240 

AGT CAT ACC AGC GTC TGC CGA AGC ATA AGC TGT GGA TTG TCC CAC AAA 
828 

Ser His Thr Ser Val Cys Arg Ser lie Ser Cys Gly Leu Ser His Lys 
245 250 255 
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GAA AAC AGA CTC GAA GAA AAT GAG ATG ATC AAC TTA ACC CTA CAG CCA 

876 

Qlu Asn Arg Leu Glu Glu Asn Glu Met lie Asn Leu Thr Leu Gin Pro 
260 265 270 

TOG AAA AAG AGC AGG AAC CAG GCA AAA ACC CCC AGC ACT CAA AAG TGG 

924 

Ser Lys Lys Ser Arg Asn Gin Ala Lys Thr Pro Ser Thr Gin Lys Trp 
275 280 285 

AGC TAC TCA TTC ATC AGA AAG CAC AGA AGG AGG TAC AGC AAG AAG ACG 
972 

Ser Tyr Ser Phe He Arg Lys His Arg Arg Arg Tyr Ser Lys Lys Thr 
290 295 300 

GCC TGT GTC TTA CCC GCC CCA GCA GGA CCT TCC CAG GGG AAG CAC CTA 
1020 

Ala Cys Val Leu Pro Ala Pro Ala Gly Pro Ser Gin Gly Lys His Leu 
305 310 315 320 

GCC GTT CCA GAA AAT CCA GCC TCC GTC CGT AGC CAG CTG TCG CCA TCC 
1068 

Ala Val Pro Glu Asn Pro Ala Ser Val Arg Ser Gin Leu Ser Pro Ser 
325 330 335 

AGT AAG GTC ATT CCA GGG GTC CCA ATC TGC TTT GAG GTG AAA CCT GAA 
1116 

Ser Lys Val He Pro Gly Val Pro lie Cys Phe Glu Val Lys Pro Glu 
340 345 350 

GAA AGC TCA GAT GCT CAT GAG ATG AGA GTC AAG CGT TCC ATC ACT AGA 
1164 

Glu Ser Ser Asp Ala His Glu Met Arg Val Lys Arg Ser He Thr Arg 
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355 360 365 

ATA AAA AAG AGA TCT CGA AGT GTT TTC TAC AG A CTG ACC ATA GTG ATA 1 21 2 
lie Lys Lys Arg Ser Arg Ser Val Phe Tyr Arg Leu Thr lie Leu lie 
370 375 380 

CTG GTG TTC GCC GTT AGO TGG ATG CGA CTC CAC GTC TTC CAC GTG GTG 
1260 

Leu Val Phe Ala Val Ser Trp iVIet Pro Leu His Val Phe His Val Val 
385 390 395 400 

ACT GAC TTC AAT GAT AAC TTG ATT TCC AAT AGG CAT TTC AAG CTG GTA 1 308 
Thr Asp Phe Asn Asp Asn Leu He Ser Asn Arg His Phe Lys Leu Val 
405 410 415 

TAC TGC ATC TGT CAC TTG TTA GGC ATG ATG TCC TGT TGT CTA AAT CCG 1 356 
Tyr Cys ile Cys His Leu Leu Gly Met Met Ser Cys Cys Leu Asn Pro 
420 425 430 

ATC CTA TAT GGT TTC CTT AAT AAT GGT ATC AAA GCA GAC TTG AGA GCC 1 404 
Ile Leu Tyr Gly Phe Leu Asn Asn Gly lie Lys Ala Asp Leu Arg Aia 
435 440 445 

CTT ATC CAC TGC GTA CAC ATG TCA TGA TTCTCTCTGTG CACCAAAGAG 1452 
Leu lie His Cys Leu His Met Ser * 
450 455 

AGAAGAAACG TGGTAATTGA CACATAATTT ATACAGAAGT ATTCTGGAT 
1501 



(2) INFORMATION FOR SEQ ID N0:2: 
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(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 457 amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY: linear 

00 MOLECULE TYPE: protein 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:2: 

Met Asp Val Leu Phe Phe His Gin Asp Ser Ser Met Glu Phe Lys Leu 
1 5 10 15 

Glu Glu His Phe Asn Lys Thr Phe Val Thr Glu Asn Asn Thr Ala Ala 
20 25 30 

Ala Arg Asn Ala Ala Phe Pro Ala Trp Glu Asp Tyr Arg Gly Ser Val 
35 40 45 

Asp Asp Leu Gin Tyr Phe Leu He Gly Leu Tyr Thr Phe Val Ser Leu 
50 55 60 

Leu Gly Phe Met Gly Asn Leu Leu lie Leu Met Ala Val Met Lys Lys 
65 70 75 80 

Arg Asn Gin Lys Thr Thr Val Asn Phe Leu lie Gly Asn Leu Ala Phe 
85 90 95 

Ser Asp He Leu Val Val Leu Phe Cys Ser Pro Phe Thr Leu Thr Ser 
100 105 110 

Val Leu Leu Asp Gin Trp Met Phe Gly Lys Ala Met Cys His He Met 
115 120 125 
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Pro Phe Leu Gin Cys Val Ser Val Leu Val Ser Thr Leu lie Leu lie 
130 135 140 

Ser He Ala lie Val Arg Tyr His Met He Lys His Pro lie Ser Asn 
145 150 155 160 

Asn Leu Thr Ala Asn His Gly Tyr Phe Leu lie Ala Thr Val Trp Thr 
165 170 175 

Leu Gly Phe Ala He Cys Ser Pro Leu Pro Val Phe His Ser Leu Val 
180 185 190 

Glu Leu Lys Glu Thr Phe Gly Ser Ala Leu Leu Ser Ser Lys Tyr Leu 
195 200 205 

Cys Val Glu Ser Trp Pro Ser Asp Ser Tyr Arg lie Ala Phe Thr He 
210 215 220 

Ser Leu Leu Leu Val Gin Tyr He Leu Pro Leu Val Cys Leu Thr Val 
225 230 235 240 

Ser His Thr Ser Val Cys Arg Ser He Ser Cys Gly Leu Ser His Lys 
245 250 255 

Glu Asn Arg Leu Glu Glu Asn Glu Met He Asn Leu Thr Leu Gin Pro 
260 265 270 

Ser Lys Lys Ser Arg Asn Gin Ala Lys Thr Pro Ser Thr Gin Lys Trp 
275 280 285 

Ser Tyr Ser Phe He Arg Lys His Arg Arg Arg Tyr Ser Lys Lys Thr 
290 295 300 
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Ala Cys Val Leu Pro Ala Pro Ala Gly Pro Ser Gin Gly Lys His Leu 
305 310 315 320 

Ala Val Pro Glu Asn Pro Ala Ser Val Arg Ser Gin Leu Ser Pro Ser 
325 330 335 

Ser Lys Val lie Pro Gly Val Pro He Cys Phe Glu Val Lys Pro Glu 
340 345 350 

Glu Ser Ser Asp Ala His Glu Met Arg Val Lys Arg Ser He Thr Arg 
355 360 365 

lie Lys Lys Arg Ser Arg Ser Val Phe Tyr Arg Leu Thr lie Leu He 
370 375 380 

Leu Val Phe Ala Val Ser Trp Met Pro Leu His Val Phe His Val Val 
385 390 395 400 

Thr Asp Phe Asn Asp Asn Leu He Ser Asn Arg His Phe Lys Leu Val 
405 410 415 

Tyr Cys He Cys His Leu Leu Gly Met Met Ser Cys Cys Leu Asn Pro 
420 425 430 

He Leu Tyr Gly Phe Leu Asn Asn Gly He Lys Ala Asp Leu Arg Ala 
435 440 445 

Leu He His Cys Leu His Met Ser * 
450 455 

(3) INFORMATION FOR SEQ ID N0:3: 



(i) SEQUENCE CHARACTERISTICS: 
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(A) LENGTH: 1457 base pairs 

(B) TYPE: nucleic add 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(iO MOLECULE TYPE: cDNA 

(iii) HYPOTHETICAL: NO 

(iv) ANTI-SENSE: NO 

(ix) FEATURE: 

(A) NAME/KEY: CDS 

(B) LOCATION: 61 ..1432 

(xi) SEQUENCE DESCRIPTION: SEQ ID N0:3: 

GTTTCCCTCT GAATAGATTA ATTTAAAGTA GTCATGTAAT GTTTTTTTGG 
TTGCTGACAA 60 

ATG TCT TTT TAT TCC AAG CAG G AC TAT AAT ATG GAT TTA GAG CTC GAC 1 08 
Met Ser Phe Tyr Ser Lys Gin Asp Tyr Asn Met Asp Leu Glu Leu Asp ' 
15 10 15 

GAG TAT TAT AAC AAG ACA CTT GCC ACA GAG AAT AAT ACT GCT GCC ACT 1 56 
Glu Tyr Tyr Asn Lys Thr Leu Ala Thr Glu Asn Asn Thr Ala Ala Thr 
20 25 30 

CGG AAT TCT GAT TTC CCA GTC TGG GAT GAC TAT AAA AGO AGT GTA GAT 204 
Arg Asn Ser Asp Phe Pro Val Trp Asp Asp Tyr Lys Ser Ser Val Asp 
35 40 45 
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GAC TTA CAG TAT TTT CTG ATT GGG CTC TAT ACA TTT GTA AGT GTT CTT 252 
Asp Leu Gin Tyr Phe Leu He Gly Leu Tyr Thr Phe Val Ser Leu Leu 
50 55 60 

GGG TTT ATG GGG AAT GTA CTT ATT TTA ATG GCT CTC ATG AAA AAG CGT 300 
Gly Phe Met Gly Asn Leu Leu lie Leu Met Ala Leu Met Lys Lys Arg 
65 70 75 80 

AAT CAG AAG ACT ACG GTA AAC TTC CTC ATA GGC AAT CTG GCC TTT TCT 348 
Asn Gin Lys Thr Thr Val Asn Phe Leu lie Gly Asn Leu Ala Phe Ser 
85 90 95 

GAT ATC TTG GTT GTG CTG TTT TGC TCA CCT TTC ACA CTG ACG TCT GTC 396 
Asp He Leu Val Val Leu Phe Cys Ser Pro Phe Thr Leu Thr Ser Val 
100 105 110 

TTG CTG GAT CAG TGG ATG TTT GGC AAA GTC ATG TGC CAT ATT ATG CCT 444 
Leu Leu Asp Gin Trp Met Phe Gly Lys Val Met Cys His lie Met Pro 
115 120 125 

TTT CTT CAA TGT GTG TCA GTT TTG GTT TCA ACT TTA ATT TTA ATA TCA 492 
Phe Leu Gin Cys Val Ser Val Leu Val Ser Thr Leu He Leu lie Ser 
130 135 140 

ATT GCC ATT GTC AGG TAT CAT ATG ATA AAA CAT CCC ATA TCT AAT AAT 540 
He Ala lie Vat Arg Tyr His Met He Lys His Pro He Ser Asn Asn 
145 150 155 160 

TTA ACA GCA AAC CAT GGC TAG TTT CTG ATA GCT ACT GTC TGG ACA CTA 588 
Leu Thr Ala Asn His Gly Tyr Phe Leu lie Ala Thr Val Trp Thr Leu 
165 170 175 
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GGT TTT GCC ATC TGT TCT CCC CTT CCA GTG TTT CAC AGT CTT GTG GAA 636 
Gly Phe Ala lie Cys Ser Pro Leu Pro Val Phe His Ser Leu Val Glu 
180 185 190 

CTT CAA GAA ACA TTT GGT TCA GCA TTG CTG AGC AGC AGG TAT TTA TGT 684 
Leu Gin Glu Thr Phe Gly Ser Ala Leu Leu Ser Ser Arg Tyr Leu Cys 
195 200 205 

GTT GAG TCA TGG CCA TCT GAT TCA TAC AG A ATT GCC TTT ACT ATC TCT 732 
Val Glu Ser Trp Pro Ser Asp Ser Tyr Arg lie Ala Phe Thr lie Ser 
210 215 220 

TTA TTG CTA GTT CAG TAT ATT CTG CCC TTA GTT TGT CTT ACT GTA AGT 780 
Leu Leu Leu Val Gin Tyr He Leu Pro Leu Val Cys Leu Thr Val Ser 
225 230 235 240 

CAT ACA AGT GTC TGC AGA AGT ATA AGC TGT GGA TTG TCC AAC AAA GAA 828 
His Thr Ser Val Cys Arg Ser lie Ser Cys Gly Leu Ser Asn Lys Glu 
245 250 255 

AAC AGA CTT GAA GAA AAT GAG ATG ATC AAC TTA ACT CTT CAT CCA TCC 876 
Asn Arg Leu Glu Glu Asn Glu Met lie Asn Leu Thr Leu His Pro Ser 
260 265 270 

AAA AAG AGT GGG CCT CAG GTG AAA CTC TCT GGC AGC CAT AAA TGG AGT 
924 

Lys Lys Ser Gly Pro Gin Val Lys Leu Ser Gly Ser His Lys Trp Ser 
275 280 285 

TAT TCA TTC ATC AAA AAA CAC AGA AGA AGA TAT AGC AAG AAG ACA GCA 972 
Tyr Ser Phe He Lys Lys His Arg Arg Arg Tyr Ser Lys Lys Thr Ala 
290 295 300 



wo 97/20823 



PCT/EP96AI5067 



- 143- 

TGT GTG TTA CCT OCT CCA GAA AGA CCT TCT CAA GAG AAC CAC TCC AQA 
1020 

Cys Val Leu Pro Ala Pro Glu Arg Pro Ser Gin Glu Asn His Ser Arg 
305 310 315 320 

ATA OTT CCA GAA AAC TTT GGC TCT GTA AGA AGT CAG CTC TCT TCA TCC 1 068 
He Leu Pro Glu Asn Phe Gly Ser Val Arg Ser Gin Leu Ser Ser Ser 
325 330 335 

AGT AAG TTC ATA CCA GGG GTC CCC ACT TGC TTT GAG ATA AAA CCT GAA 
1116 

Ser Lys Phe lie Pro Gly Val Pro Thr Cys Phe Glu He Lys Pro Glu 
340 345 350 

GAA AAT TCA GAT GTT CAT GAA TTG AGA GTA AAA CGT TCT GTT ACA AGA 1 1 64 
Glu Asn Ser Asp Val His Glu Leu Arg Val Lys Arg Ser Val Thr Arg 
355 360 365 

ATA AAA AAG AGA TCT^GA AGT GTT TTC TAC AGA CTG ACC ATA CTG ATA 1 21 2 
He Lys Lys Arg Ser Arg Ser Val Phe Tyr Arg Leu Thr He Leu He 
370 375 380 

TTA GTA TTT GCT GTT AGT TGG ATG CCA CTA CAC CTT TTC CAT GTG GTA 1 260 
Leu Val Phe Ala Val Ser Trp Met Pro Leu His Leu Phe His Val Val 
385 390 395 400 

ACT GAT TTT AAT GAC AAT CTT ATT TCA AAT AGG CAT TTC AAG TTG GTG 1308 
Thr Asp Phe Asn Asp Asn Leu He Ser Asn Arg His Phe Lys Leu Val 
405 410 415 

TAT TGC ATT TGT CAT TTG TTG GGC ATG ATG TCC TGT TGT CTT AAT CCA 1356 
Tyr Cys He Cys His Leu Leu Gly Met Met Ser Cys Cys Leu Asn Pro 
420 425 430 
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ATT CTA TAT GGG TTT CTT AAT AAT GGG ATT AAA GCT GAT TTA GTG TCC 1404 
lie Leu Tyr Gly Phe Leu Asn Asn Gly He Lys Ala Asp Leu Val Ser 
435 440 445 

CTT ATA CAC TGT CTT CAT ATG TAA TAA TTCTCACTGT TTACCAAGGA 1 452 
Leu He His Cys Leu His Met * * 
450 455 

AAGAAC 1457 
(4) INFORMATION FOR SEQ ID NO:4: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 457 amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: protein 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:4: 

Met Ser Phe Tyr Ser Lys Gin Asp Tyr Asn Met Asp Leu Glu Leu Asp 
1 5 10 15 

Glu Tyr Tyr Asn Lys Thr Leu Ala Thr Glu Asn Asn Thr Ala Ala Thr 
20 25 30 

Arg Asn Ser Asp Phe Pro Val Trp Asp Asp Tyr Lys Ser Ser Val Asp 
35 40 45 

Asp Leu Gin Tyr Phe Leu lie Gly Leu Tyr Thr Phe Val Ser Leu Leu 
50 55 60 
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Gly Phe Met Giy Asn Leu Leu lie Leu Met Ala Leu Met Lys Lys Arg 
65 70 75 80 

Asn Gin Lys Thr Thr Val Asn Phe Leu lie Gly Asn Leu Ala Phe Ser 
85 90 95 

Asp lie Leu Val Val Leu Phe Cys Ser Pro Phe Thr Leu Thr Ser Val 
100 105 110 

Leu Leu Asp Gin Trp Met Phe Gly Lys Val Met Cys His lie Met Pro 
115 120 125 

Phe Leu Gin Cys Val Ser Val Leu Val Ser Thr Leu lie Leu lie Ser 
130 135 140 

fie Ala lie Val Arg Tyr His Met lie Lys His Pro lie Ser Asn Asn 
145 150 155 160 

Leu Thr Ala Asn His Gly Tyr Phe Leu lie Ala Thr Val Trp Thr Leu 
165 170 175 

Gly Phe Ala lie Cys Ser Pro Leu Pro Val Phe His Ser Leu Val Glu 
180 185 190 

Leu Gin Glu Thr Phe Gly Ser Ala Leu Leu Ser Ser Arg Tyr Leu Cys 
195 200 205 

Val Glu Ser Trp Pro Ser Asp Ser Tyr Arg lie Ala Phe Thr lie Ser 
210 215 220 

Leu Leu Leu Val Gin Tyr He Leu Pro Leu Val Cys Leu Thr Val Ser 
225 230 235 240 
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His Thr Ser Val Cys Arg Ser lie Ser Cys Qly Leu Ser Asn Lys Glu 
245 250 255 

Asn Arg Leu Glu Glu Asn Glu Met lie Asn Leu Thr Leu His Pro Ser 
260 265 270 

Lys Lys Ser Gly Pro Gin Val Lys Leu Ser Gly Ser His Lys Trp Ser 
275 280 285 

Tyr Ser Phe He Lys Lys His Arg Arg Arg Tyr Ser Lys Lys Thr Ala 
290 295 300 

Cys Val Leu Pro Ala Pro Glu Arg Pro Ser Gin Glu Asn His Ser Arg 
305 310 315 320 

He Leu Pro Glu Asn Phe Gly Ser Val Arg Ser Gin Leu Ser Ser Ser 
325 330 335 

Ser Lys Phe lie Pro Gly Val Pro Thr Cys Phe Glu He Lys Pro Glu 
340 345 350 

Glu Asn Ser Asp Val His Glu Leu Arg Val Lys Arg Ser Val Thr Arg 
355 360 365 

He Lys Lys Arg Ser Arg Ser Val Phe Tyr Arg Leu Thr lie Leu He 
370 375 380 

Leu Val Phe Ala Val Ser Trp Met Pro Leu His Leu Phe His Val Val 
385 390 395 400 

Thr Asp Phe Asn Asp Asn Leu He Ser Asn Arg His Phe Lys Leu Val 
405 410 415 
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Tyr Cys He Cys His Leu Leu Gly Met Met Ser Cys Cys Leu Asn Pro 
420 425 430 

He Leu Tyr Gly Phe Leu Asn Asn Gly He Lys Ala Asp Leu Val Ser 
435 440 445 

Leu He His Cys Leu His Met * * 
450 455 
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What is claimed is 

1 . A compound of formula (I) 




in which 

alki and alka, independently of one another, represent, a single bond or lower 
alkyiene; 

Ri represents hydrogen, lower alkyi, lower alkenyl, lower alkynyl. halo-lower alkyl. 
hydroxy-lower alkyl, lower alkoxy-lower alkyl, (VCa-cycloalkyI, Ca-Cs-cycloalkyMower alkyl, 
(carbocyclic or heterocyclic) aryl, or (carbocyclic or heterocyclic) aryl-lower alkyl; 

R2 represents 

(i) hydrogen, halogen, nitro, cyano. lower alkyl, lower alkenyl, lower alkynyl, Ca-Ce- 
cycloalkyl. Ca-Ce-cycloalkyl-lower alkyl, (carbocyclic or heterocyclic) aryl, (carbocyclic or 
heterocyclic) aryl-lower alkyl, or lower alkyl which is substituted by halogen, by hydroxy, by 
lower alkoxy, by amino, by substituted amino, by carboxy, by lower alkoxycarbonyl, by 
(cart)ocyclic or heterocyclic) aryl-lower alkoxycarbonyl, by carbamoyl, or by N-substituted 
carbamoyl; 

(ii) amino or substituted amino; 

(iiO hydroxy, lower alkoxy. lower alkenyloxy, lower alkynyloxy, hydroxy-lower alkoxy. tower 
alkoxy-lower alkoxy. Ca-Cs-cydoalkoxy, Ca-Cs-cydoalkyl-lower alkoxy, (carbocyclic or 
heterocyclic) aryl-lower alkoxy, lower alkoxycarbonyl-oxy, (carbocyclic or heterocyclic) aryl- 
lower alkoxycarbonyl-oxy, aminocarbonyl-oxy, or N-substituted aminocarbonyl-oxy; 

(iv) carboxy, lower alkoxy-cart)dnyl. lower alkoxy-lower alkoxy-carbonyl, or (carbocyclic or 
heterocyclic) aryl-lower alkoxy-carbonyl; 

(v) carbamoyl or N-substituted carbamoyl; 

(vi) a group selected from -CH(OH)-R. -CO-R, -NRrCO-O-R. -NR,-CO-R. -NR,-CO-NR,-R, - 
NRi-SOrR, -NR,-S02-NR,-R, -SO2-R, -SOrNRrR. or -SOa-NRrCO-R. [R being as defined 
below and Ri being as defined above, or the group -N(R)(Ri) represents amino which is di- 
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substituted by lower alkylene {which may be intermpted by O, S(0)n or NRo} or which is di- 
substituted by lower alkylene which is condensed at two adjacent carbon atoms with a 
benzene ring]; or 

(vii) an element of formula -X3(X4)P<5) wherein, (a) if X3 is -CH-, X4 together with X5 
represent a structural element of formula -X6-(CO)p-(CH2)o-. -(CH2)q-X6-(CO)p-(CH2)r-, or 
-(CH2)s-X6-CO-(CH2)f-; or, (b) if X3 is X4 together with X5 represent a structural element 
of formula -CO-(CH2)u-; [Xe being -CH2-, -N(Ri)- or -0-; the integer o is 3-5; the integer p is 0 
or 1 ; the integer q is 1 or 2; the integer r is 1 ; the integer s is 1 or 2; the integer t is 1 or 2; the 
integer u is 3-5; with the proviso that, if the integer p is 0, X4 is different from -CH2S]; 

Xi represents Ca-Ce-cycloalkylene, Ca-Ce-cycloalkenylene, Ca-Ce-cycloalkylidene, C3- 
CB-cycloalkenylidene. oxo-Ca-Ce-cycloalkylene, oxo-Ca-Cs-cycloalkenylene. oxo-Ca-Ce- 
cycloalkylidene. or oxo-Ca-Ce-cycloalkenylidene; 

X2 represents -0-, ~S(0)n- or a group of the formula -N(R4)-; 

R3 and R4 . independently of one another, represent 

(i) hydrogen, lower alkyl, lower alkenyl, lower alkynyl. Ca-Ce-cycloalkyI, Ca-Ce-cycloalkyl- 
lower alkyi, (carbocyclic or heterocyclic) aryl, (carbocyclic or heterocyclic) aryl-lower alkyi; or 

(ii) lower alkyI which is substituted by a substituent selected from the group consisting of: 
halogen, hydroxy, lower alkoxy, hydroxy-lower alkoxy, lower alkoxy-lower alkoxy* amino, 
substituted amino, cart)oxy, lower alkoxy-carbonyl, lower alkoxy-lower alkoxy-carbonyl, 
(carbocyclic or heterocyclic) aryl-lower alkoxy-carbonyl, carbamoyl, N-substituted 
carbamoyl, and -S{0)n-R; 

Rs and R4 together represent lower alkylene [which may be interrupted by O, S(0)n, 
NRo] or represent lower alkylene which is condensed at two adjacent carbon atoms with a 
benzene ring; 

wherein, in each case, any aryl moiety as well as the benzo ring A Is unsubstituted or 
substituted by one or more substituents selected from the group consisting of 
(i) halogen, lower alkyl. lower alkenyl, lower alkynyl. Cs-Cs-cycloalkyI, Ca-Ce-cycloalkyl-lower 
alkyI, (carbocyclic or heterocyclic) aryl, lower alkoxy, lower alkenyloxy. lower alkynyloxy, 
oxy-lower alkylene-oxy, hydroxy, lower alkanoyloxy, (carbocyclic or heterocyclic) aryl-lower 
alkanoyloxy, lower alkanoyi, (carbocyclic or heterocyclic) aryl-lower alkanoyl. (carbocyclic or 
heterocyclic) aroyi, nitro, cyano; 
. (ii) lower alkyl which is substituted by a substituent selected from the group consisting of: 
halogen, hydroxy, lower alkoxy, (carbocyclic or heterocyclic) aryloxy, (carbocyclic or 
heterocyclic) aryl, amino, substituted amino, carboxy. lower alkoxy-carbonyl, lower alkoxy- 
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lower alkoxy-carbonyl, (carbocyclic or heterocyclic) aryl-lower afkoxy-carbonyl, carbamoyl, 
and N-substituted carbamoyl; 

(iil) lower alkoxy which is substituted by a substituent selected from the group consisting of: 
halogen, hydroxy, lower alkoxy, Ca-Ce-cycloalkyl, (carbocyclic or heterocyclic) aryloxy. 
(carbocyclic or heterocyclic) aryl. amino, substituted amino, carboxy, lower alkoxy-carbonyl, 
lower alkoxy-lower alkoxy-carbonyl. (carbocyclic or heterocyclic) aryl-lower alkoxy-carbonyl, 
carbamoyl, and N-substituted carbamoyl; 

(iv) amino, substituted amino; 

(v) cart>oxy. lower alkoxy-carbonyl. lower alkoxy-lower alkoxy-carbonyl, (carbocyclic or 
heterocyclic) aryl-lower alkoxy-carbonyl; 

(vi) carbamoyl and N-substituted carbamoyl; 

wherein, in each case, the substituted amino group of substituted amino, of N- 
substituted carbamoyl, and of N-substituted aminocarbonyl-oxy is (1) mono-substituted or, 
independently of one another, di-substituted by lower alkyl. by Ca-Ce-cycloalkyI, by Ca-Ca- 
cycloalkyl-lower alkyl, by (carlxjcyclic or heterocyclic) aryl. by (carbocyclic or heterocyclic) 
aryl-lower alkyl, or is (ii) di-substituted by lower alkylene [which may be interrupted by O, 
S(0)n or NRo] or is di-substituted by lower alkylene which is condensed at two adjacent 
carbon atoms with a benzene ring, or is (iii) mono-substituted or, in the second line, 
independently of one another, di-substituted by -CO-(0)v-R and the integer v is 0 or 1; 

wherein, in each case, the integer n is 0, 1 or 2; 

wherein, in each case, Ro represents hydrogen, lower alkyl, lower alkenyl, lower 
alkinyl, (carbocyclic or heterocyclic) aryl, (carbocyclic or heterocyclic) aryl-lower alkyl, lower 
alkanoyi, (carbocyclic or heterocyclic) aroyi, -SQa-R, or lower alkyl which is substituted by 
halogen, by hydroxy, or by lower alkoxy; 

wherein, in each case. R represents hydrogen, lower alkyl, Ca-Ce-cycloalkyl. Ca-Cs- 
cydoalkyWower alkyl, (carbocyclic or heterocyclic) aryl. (carbocyclic or heterocyclic) aryl- 
lower alkyl, or lower alkyl which is substituted by halogen, by hydroxy, or by lower alkoxy; 
or a salt or a tautomer thereof. 

2. A compound according to claim 1 of formula (I) or a salt or a tautomer thereof in which 
alki and alk2, independently of one another, represent a single bond or lower alkylene; 
Ri represents hydrogen, lower alkyl, lower alkenyl, halo-lower alkyl, hydroxy-lower 

alkyl, lower alkoxy-lower alkyl, or (carbocyclic or heterocyclic) aryl-lower alkyl; 
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R2 represents 

(i) hydrogen, halogen, lower alkyi, (carbocyclic or heterocyclic) aryl. or lower alkyi which is 
substituted by halogen, by substituted amino, by lower alkoxycarbonyl, by (carbocyclic or 
heterocyclic) aryMower alkoxycarbonyl, or by substituted carbamoyl; 

(ii) amino or substituted amino; 

(iii) hydroxy, lower alkoxy. lower alkenyloxy, hydroxy-lower alkoxy. lower alkoxy-lower 
alkoxy, Ca-Ce-cycioalkyl-lower alkoxy, (carbocyclic or heterocyclic) aryl-lower alkoxy. lower 
alkoxycarkK>nyl-oxy, (carbocyclic or heterocyclic) aryl-lower alkoxycarbonyl-oxy. or N- 
substituted aminocarbonyl-oxy; 

(iv) carboxy, lower alkoxy-carbonyl, lower alkoxy-lower alkoxy-carbonyl, or (carbocyclic or 
heterocyclic) aryl-lower alkoxy-carbonyl; 

(v) carbamoyl or N-substituted carbamoyl; 

(vi) a group selected from -CH(OH)-R. -CO-R, -NRrCO-O-R. -NRiOO-R. -NRrCO-NRrR, - 
NRrSOz-R. -NRi-SOa-NRrR, -SO2-R. -SOg-NRi-R. or -SO2-NR1-CO-R. [R being as defined 
below and Ri being as defined above, or the group -N(R)(Ri) represents amino which is di- 
substituted by lower alkylene {which may be interrupted by O, S(0)n or NRo} or which is di- 
substituted by lower alkylene which is condensed at two adjacent carbon atoms with a 
benzene ring]; or 

(vii) an element of formula -X3(X4)P<s) wherein, (a) if Xa is -CH-, X4 together with Xs 
represent a structural element of formula -X6-(CO)p-{CH2)o-, -(CH2)q-X6-(CO)p-(CH2)r-, or 
-(CH2)s-X6-CO-{CH2)r; or. (b) if X3 is -N-, X4 together with X5 represent a structural element 
of fomiula -CO-(CHa)u-; pCe being -CHg-. -N(Ri)- or -0-; the Integer o is 3-5; the integer p is 0 
or 1 ; the integer q is lor 2; the integer r is 1 ; the integer s is 1 or 2; the integer t is 1 or 2; the 
integer u is 3-5; with the proviso that, if the integer p is 0, X4 is different from -CHa-;]; 

Xi represents Ca-Ca-cycloalkylene, Ca-Ce-cycloalkenylene, Ca-Ce-cycloalkylidene, 0x0- 
Ca-Ce-cycloalkylene, oxo-Ca-Ce-cycloalkenylene, or oxo-Ca-Ca-cycloalkylidene; 
X2 represents -0-. -S(0)n- or a group of the formula -N(R4)-; 
R3 and R4 , independently of one another, represent 

(i) hydrogen, lower alkyi, lower alkenyl. CyCa-cycloalkyl. Ca-Ce-cycloalkyl-lower alkyi, 
(carbocyclic or heterocyclic) aryl, (carbocyclic or heterocyclic) aryl-lower alkyi; or 

(ii) lower alkyi which is substituted by a substituent selected from the group consisting of: 
halogen, hydroxy, lower alkoxy, hydroxy-lower alkoxy, lower alkoxy-lower alkoxy, amino, 
substituted amino, lower alkoxy-carbonyl, lower alkoxy-lower alkoxy-carbonyl, (carbocyclic 
or heterocyclic) aryl-lower alkoxy-carbonyl. substituted carbamoyl, and -S(0)n-R; 
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R3 and R4 together represent lower alkylene (which may be interrupted by O. S(0)n. or 
NRo] or represent lower alkylene which is condensed at two adjacent carbon atoms with a 
benzene ring; 

wherein, in each case, any aryi moiety as well as the benzo ring A is unsubstltuted or 
substituted by one or more substituents selected from the group consisting of 

(i) halogen, lower alkyl. Ca-Cs-cyctoalkyI, Ca-CB-cycloalkyHower alkyl. (carbocyclic or 
heterocyclic) aryl, tower alkoxy. lower alkenyloxy, oxy-lower alkylene-oxy, hydroxy, lower 
alkanoyloxy. (carbocyclic or heterocyclic) aryHower alkanoyloxy, lower alkanoyl. 
(carbocyclic or heterocyclic) aryl-lower alkanoyl, nitro. cyano; 

(ii) lower alkyl which is substituted by a substituent selected from the group consisting of: 
halogen, hydroxy, lower alkoxy, amino, substituted amino, carboxy, lower alkoxy-carbonyl, 
lower alkoxy-lower alkoxy-carbonyl, (carbocyclic or heterocyclic) aryl-lower alkoxy-carbonyl, 
cart)amoyl, and N-substituted carbamoyl; 

(iii) lower alkoxy which is substituted by a substituent selected from the group consisting of: 
halogen, hydroxy, lower alkoxy, Ca-Ca-cycloalkyl. (carbocyclic or heterocyclic) aryloxy, 
amino, substituted amino, lower alkoxy-carbonyl, lower alkoxy-lower alkoxy-carbonyl, 
(carbocyclic or heterocyclic) aryl-lower alkoxy-carbonyl. carbamoyl, and N-substituted 
carbamoyl; 

(iv) amino, substituted amino; 

(v) cartK)xy. lower alkoxy-carbonyl, lower alkoxy-lower alkoxy-carbonyl, (carbocyclic or 
heterocyclic) aryl-lower alkoxy-carbonyl; 

(vi) carbamoyl and N-substituted carbamoyl; 

wherein, in each case, any aryl moiety is derived and selected from the group 
consisting of phenyl, biphenylyl, naphthyl. pyrrolyl, pyrazolyl, imidazolyl. triazolyl. tetrazolyl, 
furyl. thienyl, pyridyl. indolyl. indazolyl, benzofuryl, benzothiophenyl. benzimidazolyl, 
quinolinyl, isochinoiyl. or quinazolinyl; 

wherein. In each case, the amino group of substituted amino, of N-substituted 
carbamoyl, and of N-substituted aminocarbonyl-oxy is (i) mono-substituted or, 
independently of one another, di-substituted by lower alkyl. by Ca-Cs-cycloalkyI, by Ca-Ce- 
cycloalkyl-lower alkyl. by (carbocyclic or heterocyclic) aryl. by (carbocyclic or heterocyclic) 
aryl-lower alkyl. or is (ii) di-substituted by lower alkylene (which may be interrupted by O, 
S(0)„ or NRol or is di-substituted by lower alkylene which is condensed at two adjacent 
carbon atoms with a benzene ring, or is fiii) mono-substituted or, in the second line, 
independently of one another, di-substituted by -CO-(0)v-R and the integer v is 0 or 1; 
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wherein, in each case, the integer n is 0, 1 or 2; 

wherein, in each case, Ro represents hydrogen or lower alkyi; 

wherein, in each case, R represents hydrogen, lower alkyI, (carbocyclic or 
heterocyclic) aryl-lower alkyi, or lower alkyi which is substituted by halogen, by hydroxy, or 
by lower alkoxy. 

3. A compound according to claim 1 of formula (I) or a salt or a tautomer thereof in which 
alki and alka, independently of one another, represent a single bond or lower alkylene; 
Ri represents hydrogen, lower alkyI, lower alkenyl, or lower alkoxy-lower alkyI; 
R2 represents 

(i) hydrogen, halogen, lower alkyI, (carbocyclic or heterocyclic) aryl. or lower alkyI which is 
substituted by halogen, by substituted amino, by lower alkoxycarbonyl, by (carbocyclic or 
heterocyclic) aryl-lower alkoxycarbonyl, or by substituted carbamoyl; 

(ii) amino or substituted amino; 

(iii) hydroxy, lower alkoxy, lower alkenyloxy, hydroxy-iower alkoxy, lower alkoxy-lower 
alkoxy, Ca-Ce-cycloalkyl-lower alkoxy, (carbocyclic or heterocyclic) aryl-lower alkoxy. lower 
alkoxycarbonyl-oxy, (carbocyclic or heterocyclic) aryl-lower alkoxycarbonyl-oxy. or N- 
substituted aminocarbonyl-oxy; 

(iv) lower alkoxy-carbonyl, lower alkoxy-lower alkoxy-carbonyl, or (carbocyclic or 
heterocyclic) aryl-lower alkoxy-carbonyl; 

(v) N-substituted carbamoyl; 

(vi) a group selected from -CH(OH)-R, -CO-R. -NRrCOO-R, -NRrCO-R. -NRi-CO-NRrR, - 
NRrSOg-R. -NR,-SOrNRi-R. -SOj-R, -SO2-NR1-R, or -SOa-NRrCO-R. [R being as defined 
below and Ri being as defined above, or the group -N(R)(Ri} represents amino which is di- 
substituted by lower alkylene {which may be interrupted by O, S(0)n or NRo} or which is di- 
substituted by tower alkylene which is condensed at two adjacent carbon atoms with a 
benzene ring]; or 

Xi represents Ca-Cs-cycloalkylene, Ca-Ce-cycloalkenylene, Ca-Ce-cycloalkylidene, 0x0- 
Ca-Ce-cycloalkylene, oxo-Ca-Ca-cycloalkenylene, or oxo-Qa-Ce-cycloalkylidene; 

Xg represents -0-, -S(0)n- or a group of the formula -N(R4)-; 

R3 and R4 , independently of one another, represent 
(i) hydrogen, lower alkyI, lower alkenyl. Ca-Cs-cycloalkyl. Ca-Cs-cycloalkyl-tower alkyI, 
(carbocyclic or heterocyclic) aryl. (carbocyclic or heterocyclic) aryl-lower alkyI; or 
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(ii) lower alkyi which is substituted by a substituent selected from the group consisting of: 
halogen, hydroxy, lower alkoxy, hydroxy-lower alkoxy. lower alkoxy-lower aikoxy, amino, 
substituted amino, lower alkoxy-carbonyl, lower alkoxy-lower alkoxy-carbonyl, (carbocyclic 
or heterocyclic) aryl-lower alkoxy-carbonyl, substituted carbamoyl, and -S(0)n-R; 

R3 and R4 together represent lower alkylene [which may be interrupted by O. S(0)n, or 
NRo] or represent lower alkylene which is condensed at two adjacent cart>on atoms with a 
benzene ring: 

wherein, in each case, any aryl moiety as well as the benzo ring A is unsubstituted or 
substituted by one or more substituents selected from the group consisting of 

(i) halogen, lower alkyI, Ca-Ce-cycloalkyI, Ca-Ca-cycloalkyMower alkyl. (carbocyclic or 
heterocyclic) aryl, lower alkoxy, lower alkenyloxy, oxy-lower alkylene-oxy, hydroxy, lower 
alkanoyloxy. (carbocyclic or heterocyclic) aryl-lower alkanoyloxy, lower alkanoyl. 
(carbocyclic or heterocyclic) aryl-lower alkanoyl. nitro, cyano; 

(ii) lower alkyI which is substituted by a substituent selected from the group consisting of: 
halogen, hydroxy, lower alkoxy, amino, substituted amino, carboxy, lower alkoxy-carbonyl, 
lower alkoxy-lower alkoxy-carbonyl, (carbocyclic or heterocyclic) aryl-lower alkoxy-carbonyl. 
carbamoyl, and N-substituted carbamoyl; 

(iii) lower alkoxy which is substituted by a substituent selected from the group consisting of: 
halogen, hydroxy, lower alkoxy. Ca-Ce-cycloalkyI, (carbocyclic or heterocyclic) aryloxy. 
amino, substituted amino, lower alkoxy-carbonyl, lower alkoxy-lower alkoxy-carbonyl. 
(carbocyclic or heterocyclic) aryl-lower alkoxy-cart>onyl. carbamoyl, and N-substituted 
carbamoyl; 

(iv) amino, substituted amino; 

(V) carboxy, lower alkoxy-carbonyl, lower alkoxy-tower alkoxy-carbonyl, (carbocyclic or 
heterocyclic) aryHower alkoxy-carbonyl; 
(vi) carbamoyl and N-substituted carbamoyl; 

wherein, in each case, any aryl moiety of (carbocyclic or heterocyclic) aryl, arylene, 
aroyl. or aryloxy, respectively, is derived from phenyl, naphthyl or pyridyl; 

wherein, in each case, the amino group of substituted amino, of N-substituted 
carbamoyl, and of N-substituted aminocarbonyl-oxy is (i) mono-substituted or, 
independently of one another, di-substituted by lower alkyI, by Ca-Ce-cycloalkyl, by Ca-Ce- 
cycloalkyl-lower alkyl. by (carbocyclic or heterocyclic) aryl, by (carbocyclic or heterocyclic) 
aryl-lower alkyl, or is (ii) di-substituted by lower alkylene [which may be interrupted by O, 
S(0)n or NRo] or is di-substituted by lower alkylene which is condensed at two adjacent 
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carbon atoms with a benzene ring, or is (iii) mono-substituted or, in the second line, 
independently of one another, di-substituted by -CO-(0)v-R and the integer v is 0 or 1 ; 

wherein, in each case, the integer n is 0, 1 or 2; 

wherein, in each case, Ro represents hydrogen or lower alkyi; 

wherein, in each case, R represents hydrogen, lower alkyI, Ca-Ce-cycloalkyl. 
(carbocyclic or heterocyclic) aryl-lower alkyI, (carbocyclic or heterocyclic) aryl. or lower alkyl 
which is substituted by halogen, by hydroxy, or by lower alkoxy. 

4. A compound according to claim 1 of formula (I) or a salt or a tautomer thereof in which 
alki and alka, independently of one another, represent a single bond or lower alkylene; 
Ri represents hydrogen, lower alkyl, lower alkenyl. or lower alkoxy-lower alkyl; 
R2 represents 

(i) hydrogen; 

(ii) amino, amino which is monosubstituted by lower alkyl or phenyl-lower alkyl or is 
disubstituted by lower alkyl or by C2-C6-alkylene or amino which is monosubstituted by -CO- 
O-R and R being lower alkyl; 

(lii) lower alkoxycarbonyl-oxy or (carbocyclic or heterocyclic) aryl-carbonyl-oxy; 
(vi) a group selected from -CH(OH)-R and R being hydrogen, lower alkyl or phenyl-lower 
alkyl, -CO-R and R being hydrogen or lower alkyl, -NR1-CO-O-R and R, being hydrogen and 
R being lower alkyl, -NRrCO-R and Ri being hydrogen or lower alkyl and R being lower 
alkyl, phenyl or lower alkoxy-lower alkyl, -NRrS02-R and Ri being hydrogen or lower alkyl 
and R being lower alkyl, phenyl-lower alkyl, phenyl or naphthyl, -NR1-SO2-NR1-R and Ri 
being hydrogen and -N(Ri)(R) being amino disubstituted by lower alkyl or by Ca-Ce-alkylene 
or being morpholino, piperazino or 4-lower alkyl-piperazino, -SO^R and R being lower alkyl 
or phenyl; 

Xi represents Ca-Cs-cycloalkylene; 

X2 represents -O- and R3 is hydrogen; or 

Xa represents a group of the formula -N(R4)- and R4 is hydrogen or lower alkyl; and 
Ra represents 

(i) hydrogen, lower alkyl, Ca-Ce-cycloalkyl, Ca-Ca-cycloalkyl-lower alkyl, or phenyl; or 
(it) lower alkyl which is substituted by a substituent selected from the group consisting of: 
hydroxy, lower alkoxy, hydroxy-lower alkoxy, amino, amino monosubstituted by tower 
alkoxycarbonyl or disubstituted by lower alkyl, morpholino, piperazino. 4-lower alkyl- 
piperazino, 4-lower alkoxycarbonyl-piperazino and carbamoyl disubstituted by lower alkyl; or 
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X2 and Ra together represent morpholtno or 4-lower alkyl*piperazino; 

wherein, in each case, any aryl moiety as well as the benzo ring A is unsubstttuted or 
substituted by one or more substituents selected from the group consisting of 
halogen, nitro, lower alkyi, phenyl, hydroxy, lower alkoxy, hydroxy-lower alkoxy, lower 
alkoxycarbonyl-lower alkoxy and lower alkoxycarbonyl. 

5. A compound according to claim 1 of formula (I) or a salt or a tautomer thereof in which 
alki and alka. independently of one another, represent a single bond or CrCa- 

alkylene; 

Ri represents hydrogen; 
R2 represents 

hydrogen, lower alkoxycarbonyl-oxy. amino, amino di-substituted by Ca-Ce-alkylene, a group 
selected from -NR1-CO-R [R being lower alkyl. phenyl-lower alkyI, or phenyl and Ri being 
hydrogen], -NRi-CO-OR (R being lower alkyl], -NR1-SO2-R {R being lower alkyl, phenyl- 
lower alkyl, phenyl, naphthyl, or quinolinyl and Ri being hydrogen and phenyl being 
unsubstituted or substituted by lower alkyl, lower alkoxy. lower alkoxycarbonyl], 
-NR1-SO2-NR1-R [Ri being hydrogen, and the group-N(R)(Ri) being di-lower alkylamino] , 
-S02-R [R being lower alkyl], or -SOa-NRrR. (R and Ri being each lower alkyl]; 

Xi represents Ca-Ce-cycloalkylene; 

X2 represents O and Ra represents hydrogen; or 

X2 represents a group of the formula -N(R4)-; and 

Ra represents hydrogen, lower alkyl. or phenyl which is unsubstituted or substituted by 
halogen, lower alkyl, or lower alkoxy; 
R4 represents hydrogen; 

wherein the benzo ring A is unsubstituted or substituted by one or more substituents 
selected from the group consisting of halogen or lower alkoxy. 

6. A compound according to claim 1 of formula (I) or a salt or a tautomer thereof in which 
alki and alk? independently of one another, represent a single bond or methylene; 

Ri is hydrogen; 

Xi is 1.4-cyclohexylene; 

X2 is -O; R2 is -NH-SO2-R and R being naphthyl; and R3 is hydrogen; or 
X2 is -NH-; 
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R2 represents -NH-SO2-R and R is phenyl substituted by halogen, espechially 4- 
chloro-phenyl, or naphthyl; and R3 represents hydrogen, Ci-C4-alkyl which substituted by 
Ci-C4-alkyl-amino or by Ci-C4-alkyl-amino-carbonyl or by Cs-Cs-alkylene; or 

R2 represents CrC4-alkylamino, CrC4-alkoxycarbonyl-amino. such as tert- 
butoxycarbonyl-amino, -NH-SOrR and R being phenyl substituted by Ci-C4-alkyl, or Ct-C4- 
alkyi, or is NH-S02-N(Ri)(R) and R, and R each being Ci-C4-alkyl; and Ra represents 
hydrogen, phenyl or phenyl which is substituted by halogen; 
wherein the benzo ring A is unsubstituted or substituted by Ci*C4-alkoxy. 

7, A compound according to claim 1 of formula (I) or a salt thereof in which 
alki and alk2 independently of one another, represent a single bond or methylene; 

Ri is hydrogen; 

Xi is 1 ,4-cyclohexylene; 

X2 is -O-; R2 is -NH-SOa-R and R being naphthyl; and R3 is hydrogen; or 
X2 is -NH-; 

R2 represents -NH-SO2-R and R is phenyl substituted by halogen, espechially 4- 
chloro-phenyl, or naphthyl; and Ra represents hydrogen. CrC4-aikyl which substituted by 
CrC4-alkyl-amino or by Ci-C4-alkyl-amino-carbonyl or by Cs-Cs-alkylene; or 

R2 represents CrC4-alkylamino. CrC4-alkoxycarbonyl-amino, -NH-SO2-R and R being 
phenyl substituted by CrC4*alkyl. or GrC4-alkyl, or is NH-S02*N(Ri)(R) and Ri and R each 
being Ci-C4-alkyt; and R3 represents hydrogen, phenyl or phenyl which is substituted by 
hatogeni; 

wherein the benzo ring A is unsubstituted or substituted by CrC4-alkoxy. 

8. A compound according to claim 1 of formula (I) or a pharmaceutlcally acceptable salt 
or a tautomer thereof consisting of the group selected from: 
2-Cyclohexylamino-4-phenylamino-quina2oline; 

cis/trans-2-(4-Piperidin-1-yl-cyclohexylamino)-4-phenylamino-quinazoline; 
2-Cyclohexylamino-8-methoxy-4-phenylamino-quinazoline: 
trans-2-(4-Acetoxy-cyclohexylamino)-4-phenylamino-quinazoline; 
trans-Naphthalene-1 -sulfonic acid [4-(4-phenylamino-quinazolin-2-ylamino)- 
cyclohexylmethylj-amide; 

trans-Naphthalene- 1 -sulfonic acid [4-(4-amino-quinazolin-2-yl-amino)-cyclohexylmethyl]- 
amide; 
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tmns-[4-(4-Phenylamino-quinazoline-2-ylamjnb)-cydohexylmethyl]-carbami^ 
ester; 

trans-4-(Aminomethyl-cyclohexylaniino)-4-phenylamino-quinazoline; 
mns-[4-(4-Phenytamino<|uinazolin-2-ylamiiio)*cydohexyimethyl]^^ 
trans-4-Methyl-N*[4-(4-phenyiamino-quinazolin-2-ylamino)K:ydohexylmethy^ 
sulfonamide; 

trans-3^{4-[(4-Amino-quinazolin-2-ylamino)-methyl]<yclohe)(yl^ 
methoxy-benzoic acid methyl ester; 

trans-N44-[(4-Amfno-quiriazolin-2-ylamino)-niethyl)-cyclohexylmethyl>-benzenesulfonam 
trans-Naphthalene-2-sulfonic acid {4-[{4-amino-quina2olin-2-ylamino)-methyll- 
cyclohexylmethyl}-amide; 

trans-N-{4-[(4-Amino-quinazolin-2-ylamino)-methyl]-cyclohexylmethyl}-methanesulfon 

trans-N^4-[(4-Amino-quina20lin-2-ytamino)-niethyl]-cyclohexytmethyl}- 

phenylmethanesutfonamide; 

trans-N^4-[4-Amino-quinazolin-2-ylamino)-methyll-cyclohexylmethyl}-4-tert^ 
benzenesulfonamide; 

trans-N44-[4-Amino-quinazolin-2-ylannino)-methyl]-cyclohexylmethyl}-2,4^ 
benzenesulfonamide; 

trans-N-{4-[4-Amino-quinazolin-2-ylamino)-methyl]-cyclohexylmethylH-methyl- 
benzenesulfonamide; 

trans-N-{4-[4-Amino-quinazolin-2-ylamino)-methyl]-cyclohexylmethyl>-benzamide; 
trans-N^4-(4-Amino-quinazolin-2-ylamino)-methyl]-cyclohexylmethylh2-phenyl-acetamide; 
trans-N,N-Dimethylamino sulfonic acid {4-I(4-amino-quinazol!n-2-ylamino)-methyl]- 
cyclohexylmethyl}-amide; 

trans-Naphthalene-1 -sulfonic add {4-[(4-amino-quinazolin-2-ylamino)-methyn- 
cyclohexylmethyl}-amide; 

trans-{Naphthalene-1 -sulfonic acid 4-I(4-amino-8-methoxy-quina2olin-2-ylamino)-methyll- 
cyclohexylmethylj-amide; 

trans-Naphthalene-1 -sulfonic acid {4-I{4-amino-6-bromo-quinazorm-2-ylamino)-methyl]- 
cyclohexylmethyl}-annide; 

trans-Naphthalene-2-sulfonic acid {4-[(4-amino-8-methoxy-quinazolin-2-ylamino)-methylJ- 
cyclohexylmethyihamide; 

trans-Naphthalene-1 -sulfonic acid {4-[(4-oxo-3,4-dihydro-quinazolin-2-ylamino)-methyl]- 
cyclohexylmethyiy-amide; 
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trans-Naphthalene-1 -sulfonic acid {4-[(4-phenylamino-quina20lin-2-ylamino)-methyl]- 
cyclohexylmethyl}-amide; 

trans-Naphthalene-1 -sulfonic acid {4-[(4-tert-butylamino-quina2olin-2-ylamino)-methyl]- 
cyclohexylmethyl}-amide; 

(R,S)-cis-Naphtlialene-1 -sulfonic acid {3-((4-amino-quinazolin-2-ylammo)-methyl]- 
cyclohexylmethyl)-amide; 

trans-Naphthalene- 1 -sulfonic acid (4-(4-amino-quinazolin-2-yiamino)-cyclohexylethyl]-amide; 
rrans-Propane-2-sulfonic acid {4-[(4-amino-quinazolin-2-ylamino)-nriethyl]-cyclohexylmethyl}- 
amide; 

/rans-N-{4-I{4-Amino-quinazolin-2-ylamino)-nnethyl]-cyclohexylmethylM-fluoro- 
benzenesulfonamide; 

frans-N-{4-((4-Amino-quina2olin-2-ylamino)-nriethyl]-cyclohexylmethyl}-2-nltro- 
benzenesulfonamide; 

frans-Piperidine-1 -sulfonic acid {4-[(4-amino-quinazolin-2-ylamino)-methyl]- 
cyciohe)(ylmethyl}-amide; 

f/ans-Morpholine-4-sulfonic acid {4-[(4-amino-quinazolin-2-ylamino)-nn6thyl]- 
cyclohexylmethyl}-amide; 

trans-Naphthalene-1 -sulfonic acid {4-{(4-(2-methoxy-ethylamlno)-quina2olin-2-ylamino]- 
methyl}-cyclohexylmethyl}-amide; 

^rans-Naphthalene-2-sulfonic acid {4-{[4-(2-methoxy-ethylamino)-quinazolin-2-ylamino]- 
methyl>-cyclohexylmethyl}-amide; 

fra/75-Naphthalene-1 -sulfonic acid {4-{[4-(2-hydroxy-ethylamino)-quinazolin-2-ylamino]- 
methyi}-cyclohexylmethyl}-amide; 

frans-Naphthalene-1 -sulfonic acid {4-{(4-(2-hydroxy-1 -hydroxymethyl-ethylamino)- 
quinazolin-2-ylamino]-methyl}-cyclohexylmethyl}-amide; 

frans-Naphthalene-1 -sulfonic acid {4-{[4-(3-methoxy-propylamino)-quina2olin-2-ylamlno]- 
methyl}-cyclohexylmethyl}-amide; 

frans-Naphthalene-1 -sulfonic acid {4-{{4-(2-{2-hydroxy-ethoxy)-ethylamino]-quinazolin-2- 
yIamino)-methyl}-cyclohexylmethyl}-amide; 

f/ans-Naphthalene-1 -sulfonic acid {4-[(4-methylamino-quinazolin-2-ylamino)-methylJ- 
cyclohexylmethyl}-amide; 

frans-Naphthalene-1 -sulfonic acid {4-[(4-dimethylamino-quinazoiin-2-ylamino)-methyl]- 
cyclohexylmethyI}-amide; 
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tnans-Naphthalene-l -sulfonic acid {4-[(4-morpholin-4-yl-quina2olin-2-ylamlno)-methyl]- 
cyclohexylmethyl>-amide; 

f/ans-Naphthalene-1 -sulfonic acid {4-{[4-(4-methyl-pipera2in-1 -yl)-quinazolin-2-ylamino]- 
methyl}-cyclohexylmethyl}-amide; 

frans-N,N-Dimethyl-2-{24{4-((naphthalene-1-sulfonylamino)-nriethyl)-cyclo 
annino}-quinazolin-4-ylamino}-acetamide; 

frans4sl.N-Dimethyl-2-{2-{{4-((naphthalene-2-sulfonylanriino)-nfiethyl]-^^^ 
amino}-quina2olin-4-ylamino}-acetamide; 

frans-Naphthaiene-1 -sulfonic acid {4-{[4-(2-piperidin-1 -yl-ethylamino)-quinazolin-2-ylamino]- 
nnethyl}-cyclohexylmethyl}-amide; 

frans-Naphthalene-1 -sulfonic acid {4-{[4-(2-niorpholin-4-yl-ethylamjno)-quinazolin-2- 
ylamino)-methyl}-cyclohexylmethyl}-amide; 

frans-Naphthalene-1 -sulfonic acid {4-{(4-(3-dimethyiamino-propylamino)-quinazolin-2- 
ylamino]-methyl>-cyclohexylmethyl}-amide; 

frans-Naphthalene-2-sulfonic acid {4-{[4-(2-dimethylamino-ethylamino)-quinazolin-2- 
ylamino)-methyl}-cyclohexylmethyl}-amide; 

frans-Naphthalene-1 -sulfonic acid {4-{[4-(2-dimethylannino-ethylamino)-quinazolin-2- 
ylamino]-methyl}-cyclohexy!methyl}-amide; 

frans-Waphthalene-1 -sulfonic acid {4-{[4-(2-diethylamino-ethylamino)-quinazolin-2-ylamino]- 
methyl}-cyclohexylmethyl}-amide; 

frans-Naphthalene-1 -sulfonic acid {4-{[4-{2-dimethylamino-1 ,1 -dimethyl-ethylamino)- 
quina20lin-2-ylamino]-methyl}-cyclohexylmethyl}-amide; 

frans-Naphthalene-1 -sulfonic acid {4-{{4-[2-(4-methyl-pipera2in-1-yl)-ethylamino]-quinazolin- 
2-ylamino}-methyl}-cyclohexylmethyl}-amide; 

frans-Naphthalene-1 -sulfonic acid {4-{(4-{3-diethylamino-propylamino)-quinazolln-2- 
yIaminol-methyl}-cyclohexylmethyl}-amide; 

frans-Propane-2-sulfonicacid{4-{[4-(3-diethylamino-propylamino)-quina20lin-2-ylaminol- 
methyl}-cyclohexylmethyl}-amide; 

frans-4-Methyl-piperazine-1 -sulfonic acid {4-{[4-(3-diethylannino-propylamino)-quinazolin-2- 
ylamino]-methyl}-cyclohexylmethyi}-amide; 

frans-N-{4-{[4-(3-DiethyIamino-propylamino)-quinazolin-2-ylamino]-methyl}- 
cyclohexylmethyl}-C-phenylmethanesulfonamide; 
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rrafis-Naphthalene-2-sulfonic acid {4-{[4-(3-dimethylamino-propylamino)-quinazolin-2- 
ytaminoJ-methyi}-cyclohexylmethyl}-amide; 

frans4sl-{4-{[4-{3-Dimethy!amtno-propylamino)-quinazolin-2-ylamino]-methyl}^ 
cyclohexylmethyl}'4-fluoro-benzenesulfonamide; 

(rans-N{4)-(3-Dimemylamino-propyl)-N{2)^4-[(2-methoxy-ben2ylamino)-mem 
cyclohexylmethyl}-quinazoline-2.4-diamine; 
frans-{2-{2-{{4-[(Naphthalene-1-sulfonylamino)-methyl]-cyclohe)cylm 
4-ylamino}-ethyl}-carbamic acid tert-butyl ester; 

/rans-Naphthalene-l -sulfonic acid {4-{{4-(2-amino-ethyIamino)-quinazolin-2-ylamino]- 
methyl>-cyclohexylmethyl}-amide; 

rrans-442-{2-{{4-((Naphthalene-1-sulfonylamino)-methyO-cyclohexylmethyl^amin 
quina2olin-4-ylamino}-ethyl}-piperazine-1-carboxylic acid fert-butyl ester; 
rrans-Naphthalene-1 -sulfonic acid {4-{[4-(2-piperazin-1 -yl-ethylamino)-quina2olin-2-yiamino]- 
methyl}-cyclohexylmethyl}-amide; 

frans-Naphthalene-1 -sulfonic acid {4-{[4-[(2-dimethylanr]ino-ethyl)-methyl-amino]-quinazolin- 
2-ylamino]-methyl}-cyclohexylmethyl}-amide; 

fra/7S-Naphthalene-1 -sulfonic acid {4-{[4-amino-quina2olin-2-yl]-methyl-amino]-methylh 
cyclohexylmethyl}-amide; 

frans-Naphthalene-1 -sulfonic acid {4-[(4-amino-6-fluoro-qulnazolin-2'-yl-amino)-methyl]' 
cyclohexylmethyl)-amide; 

frans-Naphthalene-l -sulfonic acid {4-[(4-amino-6-methoxy-quinazolin-2-yl-amino)-methyl]- 
cyclohexylmethyl^amide; 

rrans-Naphthalene-1 -sulfonic acid {4-[(4-amino-5-methoxy-quinazolin-2-yl-amino)-methyl]- 
cyclohexylmethyl}-amide; 

/rans-Naphthalene-1 -sulfonic acid {4-{[4-(2-dimethylamino-ethylamino)-e-methoxy- 
quinazolin-2-ylaminol-methyl}-cyclohexylmethyl}-amide; 

frans-Naphthalerie-l -sulfonic acid {4-{[4-(2-diethylanr^ino-ethylamino)-8-methoxy-quinazolin- 
2-ylaminol-methyi}-cyclohexylnriethyl}-amide; 

frans-Naphthalene-1 -sulfonic acid {4-{(4-(3-diethylamino-propylamino)-8-methoxy- 
quinazolin-2-ylam(noJ-methyl}-cyciohexylmethyl}-amlde; 
frans-Naphthalene-1 -sulfonic acid {4-[4-amino-quina2olin-2-ylamlno)-methyl]- 
cyclohexylmethyl}-methyl-amide; 
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frans-Naphthalene-1 -sulfonic acid methyl-{4-[4-phenylamino-quina20lin-2-ylamino)-methyl]- 
cyclohexylmethyl}-amide; 

frans-Naphtiialene-1 -sulfonic acid {4-[1 -(4-amino-quinazolin-2-ylamino)-1 -methyl- 
ethyllcyclohexylmethyl}-amide; 

frans-Naphthaiene-1 -sulfonic acid {4-[1 -methyl- 1 -(4-phenyiamino-quinazolin-2-ylamino)- 
ethyl)-cyclohexylmethylhamide; 

trans Naphthalene-2-sulfonic acid {4-[(4-amino-quina2olin-2-ylamino) methylj-cyclohexyl}- 
amide; 

trans Naphthalene-2-sulfonic acid (4-{l4-(4-chloro-phenylamino)-'quinazolin-2-ylamino]- 
methyl}-cyclohexyi)-amide; 

trans Naphthalene-1 -sulfonic add {4-[(4-amino-quinazoijn-2-ylamino) methylj-cyclohexyl}- 
amide; 

frans-Napfithalene-2-sulfonic acid {4-I(4-amino-8-methoxy-quina20lin-2-ylamino) methyl]- 
cyclohexyl}-amide; 

frans-Naphthalene-1 -sulfonic acid {4-{l4-(4-chloro-phenylamino)-quina20lin-2-ylamino]- 
methyl)-cyclohexyl)-amide; 

trans-Naphthalene-l -sulfonic acid {4-[(4-amino-8-methoxy-quinazolin-2-ylamino) methylj- 
cyclohexyl}-amide; 

trans Naphthalene-2-sulfonic acid (4-{(4-(2-dimethylamino-ethylamino)-quina20lin-2- 
ylamino]-methyl}-cyclohe)cyl)-amide; 

trans Naphthalene-1 -sulfonic acid (4-{[4-(2-dimethylamlno-ethylamino)-quinazolin-2- 
ylamino]-nnethyl)-cyclohexyl)-anr)ide; 

f/ans-N-{4-((4-Phenylamino-quina2olin-2-ylanriino)]-cydohexylmelhyl}-(N,N-dimethyl 
sulfonamide; 

rrans-N-(4-{[4-(4-Chloro-phenyl)amino]-quina2olin-2-ylaminohcyclohexylmethyl)-(N 
dimethylamino)-sulfonamide; 

/rans-N-(4^{4-(4-Huoro-phenyl)ammo]-8-methoxy-quinazolin-2-ylamino}-cyclohexylmethyl)- 
(N.N-dimethylamino)-sulfonamlde; 

ffans-N-{4-[4-(Cydopropylmethylamino)-quinazolin-2-ylamino}-cyclohexylmethyl)- 
methanesulfonamide; 

/rans-{4-[4-(4-Chloro-phenylamino)-quinazolin-2-ylamino]-cyclohexylmethyl}-carbamic acid 
/erf- butyl ester; 



wo 97/20823 



PCT/EP96/05067 



-163- 

/rans44-(4-(Cyclopropylamino)-8-methoxy-quina2olin-2-ylammo]-cycloh 
acid ferfbutyl ester; 

fran5^4-[4-(4>Chloro-phenylamino)<juinazolin-2-ylamino]-cyclohexylmeth^ 
frans-{4-[4-(4-Chloro-phenylamino)<}uinazolin-2-ylamino)-cydohexylmethylh^^ 

frans^4-(4-(4-Chloro-phenylamlno)<iuina20lin-2-ylamino]-cyclohexylm 

benzamide; 

N-frans^4-(4-(Cyclopropylmethylamino)-quinazolin-2-ylamino]-cyclohexylmet^^^ 

benzamide; 

/rans-4-(4-Chloro-phenylamino)-2-(4-methylaminomethyl-cyclohe)cyl^ 
diamine; 

/rans44-[4-{4-Chloro-phenylamino)-quina20lin-2-ylamino]-cyclohexylmethyl)-N-meth^ 

acetamide; 

frans-{4-[4-(4-Chloro-phenylamino)-quinazolin-2-ylamino]-cyclohexylmethyl}-N-me 
benzamide; 

frans-2-Methoxy-[4-(4-phenylamino-quina2olin-2-ylamino)-cyclohexylmethyl]-a 

fra/7s-2-Methoxy-I4-(8-methoxy-4-phenylamino-quinazolin-2-ylamino)-cyclohexylmethyl]- 
acetamide; 

f/-a/7S-(4-(8-methoxy-4-phenylamino-quinazolin-2-ylamino)-cyclohexylmethyl]-carbamic acid 
fert-butyl ester; 

fra/7S-[4-(8-methoxy-4-phenylaminO'quinazolin-2-ylamino)-cyclohexylmethyl]- 
methanesulfonamide; 

frans-[4-(8-methoxy-4-phenylamino-qufnazolin-2-ylamino)-cyclohexylmethyl]-(N.N- 
dimethylamino)-sulfonamide; 

frans-4-{Cyclopropylmethyl)-2-(4-piperidin-1-ylmethyl-cyclohexyl)-quinazoline-2.4-d 
4-(3-Chloro-phenyl)-2-cyclohexyl-quinazoline'2,4-diamine; 4-(3-Chloro-phenyl)-2-cyclohexyl- 
quinazoline-2,4-diamine; 

2-(N-Methyl-cyclohexylamino)-4-phenylamino-quinazoline; 

2-(N-Methyl-cyclohexylamino)-8-hydroxy-4-phenylamino-quinazoline; 

2-{N-Methyl-cyclohexylamino)-8-methoxy-4-phenylamino-quinazoline; 

2-{N-Methyl-cyclohexylamino)-8-(methoxycarbonyl-methoxy)-4-phenylamino-quinazoline; 

2-(N-Ethyl-cyclohexylamino)-8-hydroxy-4-(4-chloro-phenylamino)-quinazoline; 

fran5^2-(4-Benzoyloxy-cyclohexylamino)-4-phenylamino-quina2oline; 

frans-2-(4-Acetoxy-cyclohexylamino)-4-(4.methoxy-phenylamino)-quinazoline; 
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N(2)-(frans-4-Dimethylamino-cyclohexylmethyl)-N(4)-methyl-6-^^ 
diamine; 

H(ians^4-I(4-Methylamlno-6-p-tolyl-quinazolin-2ylamlno)-methyl]-c^^^ 

1 -{trans-4-[(4-Methylamino-6-p-tolyl-quinazolin-2ylamino)-methyl]-cy 1 -one; 

{irans-4-[(4-Methylamino-6-p-tolyl-quinazolin-2ylamino)-methy^ 

methanol; 

Hfraas-4-[(4-Methylamlno-6-p-tolyl-quinazolin-2ylamino)-methyll^ 
ethanone; 

N(2)-(frans-4-Ethanesulfonylmethyl-cyclohexylmethyl)-N(4)-memyl-6-p^^^ 

diamine; 

N(2)-(frans-4-Benzenesulfonylmethyl-cyclohexylmemyl)-N(4)-methyl-6-p-tol^ 
2,4-diamine; 

1-(lrans-4-{(4-{3-Diethylamino-propylamino)-6,8<limethyl-quinazolin-2ylamino]-methylh 
cyclohexyl)-pentan-1 -ol; 

1-(^rans-4^[4-(3-Diethylamino-propylamino)-6.8-dimethyl-quinazolin-2ylamino]-mem^^ 
cyciohexyl)-pentan-1 -one; 

1.(frans-44[4-(3-Diethylamino-propylamino)-6.8-dimethyl-quinazolin-2yIamino]-mem^^ 
cyclohexyl)-2-phenyl-ethanone; and 

{rrans-4-{[4-(3-Diethylamlno-propylamino)-6.8-dimethyl-quina20lin-2ylamino]-methylh 
cyclohexyl)-phenyl-methanone; or. in each case, a salt thereof. 

9. Use of a compound of formula (I) or a pharmaceutically accetable salt thereof or a 
tautomer thereof according to claim 1 for the manufacture of a pharmaceutical composition 
for the prophylaxis and treatment of diseases or disorders associated with NPY Y5 receptor 
subtype. 

10. A method of treatment of disorders and diseases associated with NPY receptor 
subtype Y5 comprising administering to a warm-blooded animal, including man. in need of 
such treatment a therapeutically effective amount of a compound of fonnula (1) or a 
pharmaceutically acceptable salt or a tautomer thereof according.to claim 1 . 

11. A pharmaceutical composition for the treatment of diseases or disorders associated 
with NPY Y5 receptor subtype comprising a therapeutically effective amount of a compound 
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of formula (I) or a pharmaceutically acceptable salt or a tautomer thereof according to claim 
1. 

1 2. A pharmaceutical composition according to claim 1 1 for the treatment of disorders or 
disease states caused by eating disorders, of obesity, bulimia nervosa, diabetes, 
dyspilipidimia, hypertension, memory loss, epileptic seizures, migraine, sleep disturbance, 
pain, sexual/reproductive disorders, depression, anxiety, cerebral hemorrhage, shock, 
congestive heart failure, nasal congestion or diarrhea. 
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